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PREFACE 


Tt has been said that a most serious need 
of modern psychology is for advanced scien- 
tific manuals to bridge the gap between the 
excellent and varied elementary textbooks 
in this field and the scientific periodical 
literature of psychology. This manual is 
an advanced-level textbook and is intended 
to be an addition at just this level to the 
literature of general as well as child psy- 
chology. The book is presented as a series 
of separate chapters, each written by a 
recognized authority. Its purpose is to 
provide an accurate and coherent picture 
of some of the most important aspects of 
research in the seientifie psychology of hu- 
man development. 

Until comparatively recent years most of 
those who wrote upon the development of 
individual mental life elaborated essentially 
speculative theories. They attempted to 
describe man’s so-called inborn instincts or 
the allegedly tabula rasa character of the 
mind of the young child. The present 
book is testimony that today psychologists 
and other scientists by the use of appro- 
priate techniques have established a large, 
body of important and reliable facts con- 
cerning the details of human mental devel- 
opment. This book is a clear demonstration 
that the speculative period in child psychol- 
ogy is past. 

Many practical as well as theoretical 
gains have resulted from the empirical 
study of the growth of the human mind. 
It will be clear to the reader of these chap- 
ters that it has been possible to formulate 
hypotheses concerning many specific as- 
pects of mental development. Many of 
these hypotheses have been tested in the 


laboratory or in controlled quantifiable so- 
cial situations. The conclusions so reached 
are very different from the vague verbal 
theories of the prescientific era of child psy- 
chology. 

One who is interested mainly in securing 
an understanding of adult mental life can 
gain many new insights into mental proc- 
esses in general from a study of these chap- 
ters. A knowledge of the way in which 
adult psychological processes develop in 
each individual is fundamental to a com- 
plete understanding of such characteristics. 
The manual may thus be considered a fac- 
tual introduction to the understanding not 
only of child psychology but also of the 
psychology of the normal adult human 
mind and even of the abnormal human 
mind. 

The editor has not attempted any modi- 
fication of the separate styles or points of 
view of the individual chapters as they are 
presented. "The chapters appear essentially 
as their authors prepared them. It is be- 
lieved that the extensive bibliographical 
references included will be of real value to 
advanced students and to research workers. 

The authors of all the chapters wrote for 
serious advanced undergraduate students 
and graduate students as well as for spe- 
cialists in psychology and in such related 
fields as education, psychiatry, pediatrics, 
and medicine in general. 

Both as editor of the manual and as the 
author of a special chapter, I am indebted 
to Clark University and to the Clark Uni- 
versity Press for their generosity in allow- 
ing the reproduction in this book of exten- 
sive excerpts and the use of other materials 
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previously published in the Handbook of 
Child Psychology, Revised Edition, which 
was issued in 1933 by that press. 

Both the Handbook of Child Psychology 
and the Handbook of Child Psychology, 
Revised Edition, were edited by Dr. Carl 
Murchison. I wish to express here my pro- 
found appreciation for the pioneer work 
done by Dr. Murchison in producing these 
handbooks and other advaneed books in 
psychology. This manual owes much in 
spirit and content to the foresight and edi- 
torial skill of Dr. Murchison. 4 

The years since the presentation of the 
first edition of the Manual of Child Psy- 
chology have produced important work in 
this scientific field. This development has 
been more active in certain fields related 
to the study of the child than in others. 
In this second edition, therefore, more elab- 
orate changes have been made in some 
chapters than in others. Chapter 18, “The 
Psychopathology of Childhood,” is new. 
The chapter entitled “The Adolescent” is 
the contribution of an author not repre- 
sented in the first edition. An addendum 


has been added to Chapter 15, “The Influ- 
ence of Topological and Vector Psychology 
upon Current Research in Child Develop- 
ment.” 

Once again I wish to express my appre- 
ciation to the authors who have actively 
cooperated in writing and revising the chap- 
ters as presented here. 

The favorable reception that the first edi- 
tion received not only in America but all 
over the world is indicative of the growing 
importance of the study of the phenomena 
of the growth and development of the child. 
The translation into French of the entire 
first edition and its publication by the 
Presses Universitaires de France is one 
striking example of the favorable accept- 
ance that has greeted the book. 

It is hoped that the present revised edi- 
tion will be of further value to the student 
of this fundamental and peculiarly human 
field. 

LEONARD CARMICHAEL 


Smithsonian Institution 
January, 1954 
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CHAPTER 1 


METHODS OF CHILD PSYCHOLOGY? 
Joun E. ANDERSON 


In child psychology, as in any other sci- 
ence, a distinction can be made between 
content, or the facts and generalizations 
which are welded into a body of knowledge; 
methods, or the techniques and procedures 
by means of which such content is ob- 
tained; and £heory, or the framework of 
assumptions within which the science oper- 
ates. Content, method, and theory can 
never be completely separated from one 
another. In the beginning, little concern 
with method or theory appears because new 
methods produce results so rapidly that ma- 
jor interest centers upon content. But as 
science matures, interest in method and in 
theory grows. 

Just as with the human body, a science is 
composed of many parts which grow at dif- 
ferent rates and mature at different times. 
When a promising method is discovered, 

1 Because of the limited space available for the dis- 
cussion of the methods of child psychology, many 
topics must be given brief and incomplete treatment. 
To discuss adequately even one section of method, 
e.g., sampling or indirect measurement, would take as 
much space as is allotted for this entire chapter. And 
since the content chapters which follow will, of ne- 
cessity, to some extent treat method in their particu- 
lar areas, this chapter in presenting an extensive over- 
view, rather than an intensive analysis of a limited 
area, suggests sources from which workers can se- 
cure information that will help them in scientifie work 
with children. 

Difficulty is also encountered in citation and bibli- 
ography. To cite all the studies which contribute to 
method would fill this entire volume. Hence citations 
are limited to examples or instances, to summaries 
that integrate substantial amounts of material, and 
to major contributions to statistical or research meth- 
ods, It is assumed that several modern comprehen- 
sive statistical textbooks are available to the reader. 


one area spurts forward rapidly and en- 
grosses many workers, while another re- 
mains relatively inactive. In general, prog- 
ress is from description to quantitatively 
formulated relations, and from exploration 
to principles that subsume wider and wider 
ranges of fact. As the significant problems 
are more clearly perceived, designed experi- 
ments replace simple observations. At any 
time the methods in some areas of a science 
are still exploratory, whereas in others 
methods are very advanced and precise. 
Little is gained by thinking of or calling a 
particular method right or wrong. Rather 
should we see how better methods give 
greater insight and more significant gener- 
alizations. 

In the nineteenth century, so notable for 
its advance in all fields of science, some ob- 
servations upon children were made in sys- 
tematic fashion. The first approach, the 
baby biography, involved day-by-day re- 
cordings of the experiences and behavior of 
a single child, usually by an interested sci- 
entist, himself a parent or close relative. 
Often simple experiments and measure- 
ments were included. Among the many 
such biographies available, of major his- 
torical importance are those of Tiedemann 
(1787), Darwin (1877), Preyer (1882), the 
Sterns (1907, 1909), Shinn (1893, 1899, 
1900), and the Scupins (1907). Dennis 
(1949) has"summarized some of the begin- 
nings of child psychology. 

The next stride forward eame with a new 
method, the questionnaire, Starting with 
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Hall's (1891) inquiry into the “The Con- 
tents of Children's Minds," a deluge of 
questionnaires advanced the knowledge of 
children, especially those of school ages 
(Bradbury, 1937). 

With Bolton (1892) and Gilbert (1894), 
extensive tests of school children were un- 
dertaken. Unfortunately, Gilbert, who 
studied simple functions, obtained low rela- 
tions with school progress. Had he hap- 
pened upon complex functions and thus ob- 
tained significant correlations, he might 
have set off what came twenty years later, 
when Binet and Simon (1905) forged a new 
method which not only initiated the meas- 
urement of intelligence but also gave im- 
petus to the invention of a wide variety of 
measurement devices in areas such as 
achievement and personality. Thorndike 
(1904, 1913, 1914) led in the use of the new 
techniques with school children and con- 
tributed to method in all areas by his em- 
phasis upon statistics. For Watson (1919) 
the crucial psychological observations are 
those made upon children, not adults. By 
stressing objectivity and dismissing intro- 
spection, he made infants and children ap- 
propriate subjects for psychological investi- 
gation, a point of view not held by many of 
his predecessors. 

Although clinical deseriptions of defec- 
tive, abnormal, and delinquent children ap- 
peared in the medical and psychological 
literature almost from the beginning, it was 
not until Freud's emphasis upon the prin- 
ciple that neurotie symptoms in the adult 
are the outcome of childhood experience 
that past histories were studied extensively 
in order to explain present behavior, 

The Gestalt psychologists by directing at- 
tention to the origin and change of config- 
urations with experience made studies of 
children important. Similarly, a biological 
or organismie point of view based on em- 
bryological studies emphasized the genetic 


history of both the elements and integrated 
patterns of behavior. 

Many of the older discussions on the ap- 
propriateness of children as subjects or the 
need for a special psychological talent for 
the interpretation of child behavior are 
now chiefly of historical interest. Discus- 
sions of method in child psychology are 
found in many sources, among which a few 
of the more extensive are Koffka (1924), 
Thomas and Thomas (1928), Goodenough 
and Anderson (1931), Symonds (1931), An- 
derson (1931, 1933), Lewin (1935, 1936), 
Jones and Burks (1936), Biihler (1937), 
Horowitz and Murphy (1937), Murphy, 
Murphy, and Newcomb (1937), Arrington 
(1943), Koch (1948), Orlansky (1949), 
Cattell (1950), and Thompson (1952). 

Periodic summaries in the field appear 
regularly in the Annual Review of Psychol- 
ogy, in the Journal of the American Educa- 
tional Research Association, and occasion- 
ally in the Psychological Bulletin. From 
time to time the Yearbook of the National 
Society for the Study of Education (1938, 
1939, 1940, 1944, 1946, 1947, 1950) brings 
much material together upon particular 
topics. Abstracts of current articles can 
be found in Psychological Abstracts and in 
Child Development Abstracts. The Ency- 
clopedia of Educational Research, edited 
by Monroe (1949), is also a very valuable 
source book. 

With the wealth of material upon devel- 
opmental changes in the behavior of in- 
fants, children, and adolescents, and an in- 
creased concern with the róle of the en- 
vironment in the time dimension, child psy- 
chology is coming into its own. Less and 
less are college or graduate students in the 
psychological laboratories looked upon as 
the representatives of the human species 
for scientific purposes; more and more their 
behavior is viewed as a phase in a develop- 
mental cycle beginning with conception and 
ending with death. 
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Childhood is then only a phase of a more 
general process of growth and development. 
In child psychology the same human or- 
ganism is studied as is studied later in adult 
psychology. Hence, no methods are pecul- 
iar to child psychology as such, or to adult 
psychology as such; instead there are adap- 
tations of partieular methods to particular 
age levels. For example, some of.the earlier 
experiments on children used techniques 
which previously had been tried on adults. 
In more recent years methods originally 
developed with very young children have 
been extended to the study of adult social 
groups. There are some advantages in the 
study of children, in that many of the rela- 
tions met at the adult level in a very com- 
plex matrix are encountered in children at 
a simpler level that permits the isolation of 
factors and location of significant relations 
with less difficulty. 

A half century of research has given us a 
very different picture of the nature of the 
child from that held in earlier periods. 
The following brief summary (Anderson, 
1944) outlines the essentials of the modern 
point of view: 


1. The child is a growing organism who 
moves by infinitesimal changes from a single 
cell to a complex organization of structure 
and function at an adult level, In this pro- 
gression, scientists deseribe the differentiation 
of new structures and functions, changes in 
the size and form of structures, and changes 
in the level and effectiveness of function. 
They seek underlying principles that will 
bring understanding of these changes and 
practical methods of modifying or improving 
development and function. 

2. The child is a spatially separated unit 
that functions as an organized whole in the 
situations he meets, This molar character- 
istic of behavior needs particular emphasis. 
In the physical and chemical sciences, units 
of organization can be broken up into com- 
ponent parts, reassembled, and broken up 
again. As a result, the laws governing organi- 


zation can be worked out with such precision 
and exactness as to give exceptional predic- 
tion and control. Since neither the child nor 
his behavior can be broken up and reassem- 
bled in the literal sense, difficulties arise in 
scientific child study. Both the psychological 
terms and the measuring devices used to ana- 
lyze behavior into manipulable symbolig units 
correspond only to functions of the organism 
as a whole. Thus, when we speak of mem- 
ory, learning, or emotion, separate acts are 
classified in terms of similarity, not neces- 
sarily on the basis of intrinsic characteristics. 
Any act may be classified under many differ- 
ent categories, depending upon our scientific 
purpose. For example, the same act can be 
classified as sensing, learning, emotion, or 
memory. This wholeness or functional unity 
of the child makes necessary methods that 
seem devious and indirect to the physical 
scientist. 

3. The child lives in a context, itself neither 
simple nor unitary, which continuously affects 
his behavior and development. Patterns of 
stimulation come to him out of this context. 
And, in turn, by virtue of his own make-up, 
he selects from that context. At all times 
there is a reciprocal relation between the hu- 
man being and this biosocial context. The 
context can be considered in terms both of 
the moment and of factors operating in time. 
Because the child is limited in time, behavior 
becomes structured, and patterns develop 
both-in the stimulus field and in his own re- 
sponse system. Some stimulus patterns be- 
come significant because they modify the de- 
velopmental stream by affecting practice or 
social relations. Others remain insignificant 
because they do not affect this web of rela- 
tions. Why one pattern is significant and an- 
other is not, is a crucial problem. 

4. The child is engaged in an ongoing proc- 
ess of development that is not reversible. Be- 
cause of the interrelations that accrue, neither 
relations within the child, those within the 
context, nor their interaction can be repro- 
duced a second time in their exact original 
form. Behavior at any moment results from 
the child’s history and the stimulation pres- 
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ent. Hence, concepts of simple or single 
causes must be replaced by concepts of mul- 
tiple faetors, reciprocal relations, and the pro- 
gressive recession of causes and the ongoing 
cumulation of effects. 


The Problems of Child Psychology 


In approaching the child, the scientist 
seeks to formulate principles that will bring 
understanding of children and the predic- 
tion of their behavior under various cir- 
cumstances, in order to surround them with 
influences and opportunities for better liv- 
ing. The general principles or statements 
of the relations that exist between and 
among various factors are expressed in 
either verbal or numerical symbols, or both, 
whiéh function as a kind of shorthand to 
reduce the complexities of life to simpler 
and more manipulable terms. Note also 
that these generalizations exist in some 
form long after the children studied have 
ceased to be. ‘The children Binet tested 
have been adults for many years, and some 
have passed on. What science leaves be- 
hind, then, is not a replica or duplicate of 
what it originally studied, but a series of 
statements or principles which more or less 
adequately represent the relations originally 
studied and which enable others to manip- 
ulate and control environments in the pres- 
ent. But the principles when taken to- 
gether also make some sort of coherent 
whole. The generalizations are then modi- 
fied as more data are accumulated. The 
interactions and combinations of factors are 
mapped with some accuracy, even though 
they are only parts of still more complex 
manifolds. A science is then, in a sense, a 
series of symbols that represent what can 
and cannot be done, like the rules of a 
game. But we do not know the rules in ad- 
vance; we have to discover them through 
experience, not casual experience but sys- 
tematic experience. 


These symbols must be clearly defined in 
order that different scientists may under- 
stand each other. In everyday speech, 
words are defined in terms of themselves, 
and they become dangerous when they are 
extended to areas and events to which they 
have no real reference. To meet this dif- 
ficulty the scientist wherever possible an- 
chors his concepts and terms to specific 
measurements and expresses relations in a 
quantitative way. In some degree, progress 
in science is a matter of moving from a lan- 
guage which is largely descriptive to a 
more precise and quantitative language. 
The problem of method is the problem of 
how this more precise language can be ob- 
tained. In seeking the rules of the game 
under which life is lived, the scientist as- 
sumes that rules exist and that life is 
itself orderly and coherent in spite of 
its superficial inconsistencies, As Wiener 
(1948, pp. 62-63) has well said, 


For the existence of any science, it is nec 
essary that there exist phenomena which do 
not stand isolated. In a world ruled by a 
succession of miracles performed by an irra- 
tional God subject to sudden whims, we 
should be forced to await each new catas- 
trophe in a state of perplexed passiveness. 
We have a picture of such a world in the 
croquet game in Alice in Wonderland; 
where the mallets are flamingoes; the balls, 
hedgehogs, which quietly unroll and go 
about their own business; the hoops, play- 
ing-card soldiers, likewise subject to loco- 
motor initiative of their own; and the rules 
are the decrees of the testy, unpredictable 
Queen of Hearts. . . . The essence of an ef- 
fective rule for a game or a useful law of 
physies is that it be statable in advance 
and that it apply to more than one case. 
Ideally it would represent a property of the 
system discussed which remains the same 
under the flux of particular circumstances, 
In the simplest case, it is a property which 
is invariant to a set of transformations to 
which the system is subject. 
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a 


The psychologist studying children seeks 
prineiples of wide scope which will facili- 
tate the understanding, prediction, and con- 
trol of behavior. He is concerned with (a) 
the fundamental mechanics and dynamics 
of the developing person; (b) the effects he 
produees upon the environment; and (c) 
the effeets the environment produces upon 
him, Next, he describes the developmental 
process itself in terms of common trends by 
(d) a successive cross-section or (e) a 
genetic-longitudinal approach. Finally, he 
describes individual behavior by (f) assess- 
ing the person at any level; and by (g) ob- 
taining a genetic account of him in his total 
setting. 

The Mechanics and Dynamics of the Or- 
ganism. In any organization of matter in 
the world of space and time, science as- 
sumes that lawful relations exist which can 
be determined independently of any partic- 
ular individual or context; i.e. similar prin- 
ciples can be found which operate in many 
different individuals and in many different 
contexts, Knowing such principles we gain 
control over particulars; without knowing 
them, behavior appears meaningless. The 
phenomena and principles underlying 
Weber’s law, the distribution of effort, con- 
ditioning, and reinforcement would fall 
under this head. This is the traditional 
content of psychology. In this area the 
designed study or experiment, which iso- 
lates or systematically varies factors, is 
basic. 

Understanding and significance increase 
as (1) factors are permitted to operate 
within their full range in order to avoid 
generalizations based on small segments of 
the relations studied; (2) combinations of 
factors are studied; (3) attention is given 
to interlocking principles and their fit into 
explanatory systems. In child psychology 
another question arises—that of the extent 
to which the principles hold in terms of age 
and development, or the amount and char- 


acter of the changes which are associated 
with age. 

The Effect of the Organism upon the En- 
vironment, At any moment the child is a 
highly organized energy system within a 
field of forces known as the environment. 
As he moves forward in time, his relations 
within this field and to the external world 
are determined in part by his own make-up. 
Children differ widely in intelligence, musi- 
cal capacity, motor coordination, energy 
level, etc, If these characteristics, both sin- 
gly and in combinations, can be measured 
early in the life of the individual, children 
of various levels can be separated out and 
their subsequent history or impact on the 
environment studied, Although, unfortu- 
nately, most early separations have been 
made on intelligence, there is no reason, 
other than the availability of appropriate 
measuring devices, why other separations 
should not be made, The classical exam- 
ple is found in Terman et al, (1925, 1947), 
who followed gifted children into adult life, 
Baller’s study (1936) of the adult accom- 
plishments of subnormals tested in child- 
hood concerns the opposite end of the scale, 
Glueck and Glueck (1934, 1937) have stud- 
ied the later careers of delinquent children, 
An unusual study of children in the same 
family fifty years later is presented by 
Smith (1952). More significant generaliza- 
tions can be made if the separations are 
made early and children are followed than 
if the scientist separates his group on the 
basis of adult performance and works back- 
ward, only to find his results complicated 
by selective factors that are difficult to in- 
terpret. In this approach, the individual 
becomes the independent variable, and his 
accomplishment, or the psychological en- 
vironment he constructs for himself, the de- 
pendent variable. 

The Effect of the Environment upon the 
Organism. In educating children content 
is deliberately introduced into the child’s 
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life in order that he may learn. Similarly: 
scientists deliberately produce conditions in 
order to discover their effects. Questions 
arise, such as the more effective methods of 
teaching reading, how to control temper 
tantrums, what materials to use in geogra- 
phy, whether motion pietures and visual 
aids improve learning, and whether early 
training is more important than late train- 
ing. Sometimes simple and single factors 
in the environment are modified; some- 
times very complex patterns of stimulation 
are used. In many instances, parallel 
groups of children exposed differentially to 
the factors studied are set up. The single 
factor with a particular effect is the limiting 
case at one end, and a total environment 
with all its effects is the limiting case at the 
other end. Concern is with all types of 
combinations of factors and all varieties of 
complexity. Improved skills in statistical 
techniques make possible many types of 
analysis that previously could not be made. 
In this area generalizations are usually ex- 
pressed in aetuarial terms, with predietion 
within known limits of error for groups and 
individuals. In many instances, even 
though the problems originate at a prac- 
tical level, important generalizations for the 
mechanics and dynamics of the organism 
result. 

In the past, many studies in child psy- 
chology have worked backward from be- 
havior outcomes to antecedent factors. 
Thus, the histories and behavior of children 
already delinquent or nondelinquent, jeal- 
ous or nonjealous, etc., are compared. 
Sampling and control are set up in terms of 
an end result. Many generalizations on the 
effect of home discipline and management 
are derived from working backward from 
problem and normal children to descrip- 
tions of the homes and neighborhoods from 
which they come. But if homes of con- 
trasting disciplinary programs that were 
equivalent in other respects were chosen in 


advance, and children’s subsequent behav- 
jor was measured, more significant results 
would be obtained. Some scientific infor- 
mation is gained from the backward-work- 
ing approach, and we use it when infor- 
mation obtained by working forward is not 
available. Greater progress will come as 
studies move from context to behavior, not 
from behavior to context. The environ- 
mental factor or context becomes the inde- 
pendent variable and behavior the depend- 
ent variable. 

Some difficulties arise. Suppose that five 
contrasting environments in terms of dis- 
tance from civilization are selected and the 
children measured (Sherman and Henry, 
1933); will equivocal results be obtained? 
No, because any environment that has ex- 
isted for a long time has exercised a highly 
selective influence upon its population. 

The child coming into an experiment is 
a representative of a particular environ- 
ment or context. The need of controlling 
socio-economic or cultural status becomes 
evident as more data on the cultural de- 
terminers of psychological processes be- 
come available. Anderson (1936), Davis 


"and Dollard (1940), Davis and Havighurst 


(1947), Centers (1949), Havighurst and 
Taba (1949), Hollingshead (1949), Stendler 
(1949), and Warner e£ al. (1949) have pub- 
lished studies which show the significant in- 
fluence of background factors on the be- 
havior of children. Care must then be 
taken either to control background factors 
or to measure their effects. 

Normative Cross-Section Approach. 
Children at various ages, grades, or other 
levels can be measured, tested, exposed to 
materials, or placed in comparable situa- 
tions and observed. When results are ana- 
lyzed in terms of age or level, two impor- 
tant outcomes appear: (a) information on 
the growth process is secured, and (b) 
norms or standards with which the per- 
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ormance of other children can be com- 
pared are obtained. 

As the child moves from infancy to adult- 
hood, growth takes place. The adult is es- 
sentially at a maintenance level. For prac- 
tical and theoretical purposes, determining 
the rate and manner of change with time or 
evel is necessary and important. Much 
iterature in child psychology pictures de- 
velopment, e.g., the many studies of motor, 
inguistic, intellectual, and social skills. De- 
spite the present concern with longitudinal 
studies, the cross-section study has partieu- 
ar advantages, since new samples drawn 
from the population in similar ways at each 
evel eross-check upon the data at other 
levels. Moreover, uniform sampling pro- 
cedures can be used throughout the age or 
level series, a principle that does not hold 
for longitudinal studies, in which the orig- 
inal sampling is modified by the disappear- 
ance of some children from the investiga- 
tions. 

If the results obtained from comparable 
samples at successive age or other levels 
are secured, a seale becomes available for 
the evaluation of individual children. The 
child's present performance can be com- 
pared with those of children at his own or 
at lower or higher levels, and his develop- 
mental position in quantitative terms ob- 
tained. A powerful instrument emerges for 
the practical guidance and assessment of 
growing persons. For norms to be of maxi- 
mum usefulness, particular care must be 
taken to secure adequate samples at each 
level in order to eliminate distortion arising 
from lack of representativeness. Terman 
and Merrill (1937) restandardizing the 
Binet tests used paternal occupation, geo- 
graphical location, and rural-urban resi- 
dence, in addition to sex, to control their 
samples. 

In psychological studies, means and 
standard deviations are seldom smoothed, 
in contrast with physical-growth studies, 


where smoothing is more common. Since 
the sample at each age level is a new and 
independent one, smoothing to increase the 
precision of the norms is justified. Al- 
though many norms are based on chrono- 
logical age, other designations of level can 
be used. Often combinations, such as sex- 
age-height for weight or sex-age for motor 
development, give a much better appraise- 
ment of the individual. 

Genetic-Longitudinal Approach. Al- 
though the results obtained from successive 
cross-sections are of great value, they give 
approximations rather than accurate repre- 
sentations of the developmental process 
(Jones, 1939). For example, because chil- 
dren grow at different rates and reach simi- 
lar developmental levels at different times, 
a cross-section study places together at the 
thirteen-year age level many girls well past 
puberty and many girls months away from 
puberty. 

Longitudinal studies measure the same 
children at successive periods (Freeman 
and Flory, 1937; Dearborn and Rothney, 
1941). While means and standard devia- 
tions can be obtained at each age level, as 
in the cross-section study, the longitudinal 
study, in addition, permits: (1) an analysis 
of the development, and growth of each in- 
dividual ehild; (2) a study of growth in- 
erements, both for the individual and the 
group; and (3) an analysis in detail of the 
interrelations between growth processes, 
both maturational and experiential, because 
all data have been obtained on the same 
children. 

But it, too, has some disadvantages. No 
matter how carefully a sample is selected at 
the beginning, whatever limits the original 
sample, which is drawn but once, will affeet 
all subsequent data. In some studies fam- 
ilies of stable position in the community, 
such as home owners, are used; in others, 
communities known to have little mobility 
are used. But this may mean a sample 
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that is not typical from the beginning. Cas- 
ualties because of death, illness, families 
moving away, and changes in the coopera- 
tion of children and parents with the inves- 
tigator will further distort the sampling at 
later ages. The investigator should diseard 
data for the incomplete cases, since their 
use will not only destroy the advantages 
gained by the longitudinal method but also 
may actually distort the results (Anderson 
and Cohen, 1939). 

With longitudinal data, other problems 
appear. Since a cross-section method lumps 
all individuals of a particular age level to- 
gether, irrespective of developmental level, 
treating longitudinal data as though they 
were cross-sectional data gives no advan- 
tage. Shuttleworth (1939) superimposed 
the periods of maximal rate of physical 
growth for early- and late-maturing groups, 
irrespective of chronological age, and made 
an analysis by plotting curves. Basic simi- 
larities in the growth pattern that were not 
apparent before this treatment were re- 
vealed. Markey’s (1928) individual curves 
for vocabulary growth from the baby biog- 
raphies differ noticeably from the usual 
growth curves worked out by cross-section 
methods. Some evidence is ayailable to the 
effect that the course of animal learning is 
predictable when equations are plotted for 
individuals, not groups. This suggests that 
some of the statistical methods centering in 
measures of status, ie. means, standard 
deviations, correlation coefficients, etc., 
which are appropriate for cross-section 
studies have limited use in longitudinal data, 
for which treatments concerned with pro- 
gression, rates, increments, and velocity are 
more appropriate. Courtis (1950), who has 
applied the Gompertz curve to cross-sec- 
tion data obtained over a range of ages, 
feels that even for such data statistical 
methods for studying growth and prediction 
can be much improved. Honzik (1938) 
and Anderson (19395) found that measures 


of intelligence vary in predicting terminal 
status as measures are separated in time 
and as the functions measured overlap. 

A method of treating longitudinal data in 
terms of increments that results in good 
curves of the growth process involves se- 
lecting a point at which the maximum num- 
ber of cases is available, calculating the 
mean of the measures at this point, then 
caleulating the mean of the increments (or 
decrements) to the next level, adding (or 
subtracting) this mean to the mean at the 
base level, then calculating the mean of the 
increment (or decrement) to the next level, 
and adding (or subtracting) it to the base 
level mean plus the mean of the previous 
increment, and so on. Standard deviations 
can also be combined by appropriate for- 
mulae. The use of increments eliminates 
the variance of the individuals in the base 
at different age levels (Shuttleworth, 1934). 

A summary of some of the interpreta- 
tions of longitudinal data is found in Olson 
(1949), who developed a method of repre- 
senting developmental level in what he 
calls organismic age. This is obtained by 
combining various measures of development 
which have been scaled in age terms, such 
as mental age, dental age, carpal age, weight 
age, grip age, and reading age. Thus when 
such measures are available for a given 
child inadequacies of development can be 
spotted, This assumes, however, that de- 
velopment in its various phases should be 
uniform and parallel, which may or may 
not be true. The combination of various 
dissimilar measures with differing reliabili- 
ties into a single seale with equal weights 
is open to question, 

The design of longitudinal studies is sim- 
ple, unless a control group runs parallel to 
the longitudinal group. Many more cases 
must be studied at the beginning in order 
to allow for selective elimination. Once the 
children are selected, emphasis is given to 
the measures to be used and their arrange- 
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ment in time. Precision is inereased by 
using fixed intervals for testing. Often 
these come near the child's birthday. In 
planning, partieular care must be taken to 
anticipate the early data that will be needed 
for interpretation of later data. Early rec- 
ords should be extraordinarily complete 
(Macfarlane, 1938) as, once a study is well 
under way, it is almost impossible to make 
up deficiencies. 

Included under the longitudinal-genetic 
approach are a number of methods for 
studying ehildren. The classical baby biog- 
raphy described the development of a sin- 
gle child. Detailed studies of the suc- 
cessive drawings of the same children over 
a long span of years have been made 
(Goodenough and Harris, 1950). Descrip- 
tive accounts of the development of pecul- 
iar or abnormal children are available. 
More recently extensive and well-planned 
programs follow the same children for long 
terms of years and use many methods of 
measuring and observing the children. With 
the development of cumulative record sys- 
tems in schools and clinics, a type of record 
keeping is coming which should give us 
many of the advantages of the longitudinal 
techniques in future studies. 

The Assessment of the Individual, or the 
Horizontal Inventory. At any level an in- 
dividual can be described as a combination 
of skills, knowledges, attitudes, emergency 
reaction mechanisms, ete. For many prac- 
tical purposes in education, clinical work, 
and guidance, a horizontal inventory of the 
child's resources is of value. From the 
standpoint of science the most satisfactory 
technique involves plotting his position in 
each of many areas in terms of established 
norms or standards on a psychograph. For 
example, results on intelligence and achieve- 
ment tests scaled in terms of age can be 
plotted for a single child. In the absence 
of standardized instruments, descriptive ac- 
counts and ratings are sometimes used or 


added to scaled measures. Because of the 
practical value of the horizontal inventory, 
child psychologists could well give more at- 
tention to establishing norms and standards 
for many behavior patterns. Some norms 
in the literature center about unusual per- 
formances of a laboratory type not related 
directly to life situations. But norms or 
standards for such everyday things as dress- 
ing habits, ordinary motor performances, 
and almost all practical skills, except the 
school skills represented in the achieve- 
ment tests, are strikingly lacking. In spite 
of this lack, the assessment function con- 
stantly devolves upon the child psycholo- 
gist. 

One outcome of assessment is its possible 
use for predicting future development. The 
intelligence test has been demonstrated to 
have substantial predictive value. For any 
other assessment procedure, the limits and 
possibilities of prediction can be worked 
out. Although actual achievement at any 
moment is probably more significant, for 
an adult than is a test of potentiality, for 
the child the problem of potentiality is one 
of constant concern. 

Genetic Account of the Individual in 
Terms of the Whole Setting. By this un- 
wieldy phrase is meant those studies which 
attempt to represent the unique character 
and quality of the individual. It differs 
from assessment at any single level in that 
it seeks the background and genesis of pres- 
ent behavior. In its search for generaliza- 
tions by studying functions common to 
many individuals, traditional psychology 
pulls the person apart. But each person is 
a unique combination with his own history 
and particular behavior patterns. 

In this classification fall the many stud- 
ies of individual children by the case his- 
tory, clinical, and psychoanalytic meth- 
ods. Two points may be made: (1) 
whereas effective methods are available for 
describing an individual in terms of single 
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measurements, little work has been done on 
combinations and patterns; (2) when 
achieved, the representation of the pattern, 
as a whole, may be more accurate, in spite 
of inaccuracies in single measurements, than 
the representation in terms of isolated and 
single characteristics, since the pattern is 
itself a generalization in which errors may 
cancel out. 


Central Problems of Method 


From the recent literature of psychology 
emerge several problems which bear a sig- 
nificant relation to method in the field of 
research on children. The first two grow 
out of the impact of Gestalt psychology, 
namely, the use of statistical procedures to 
set up phenotypes rather than genotypes, 
and the problem of whether prediction in 
the sense of lawfulness is actuarial or indi- 
vidual. The third problem, that of content, 
level, and dynamics, creates some confusion 
in the discussion of measurement, since it is 
not always clear which of these three as- 
pects of the functioning organism is under 
consideration; and the fourth grows out of 
the movement of modern science from ex- 
ploratory to designed research, 

Phenotype and Genotype. Lewin (1935, 
1936) criticizes many scientific studies of 
children on the ground that acts are 
grouped together because of their similarity 
when they appear and then treated as 
though they were distinct and discrete phe- 
nomena. Thus Lewin (1935, pp. 15, 16) 
says: 


Present-day child psychology and affect 
psychology also exemplify clearly the Aris- 
totelian habit of considering the abstractly 
defined classes as the essential nature of 
the particular object and hence as an ex- 
planation of its behavior. Whatever is 
common to children of a given age is set up 
as the fundamental character of that age. 
The fact that three-year-old children are 


quite often negative is considered evidence 
that negativism is inherent in the nature of 
three-year-olds, and the concept of a nega- 
tivistie age or stage is then regarded as an 
explanation (though perhaps not a com- 
plete one) for the appearance of negativism 
in a given particular ease. . . . The statis- 
tical procedure, at least in its commonest 
application in psychology, is the most strik- 
ing expression of this Aristotelian mode of 
thinking. 


Lewin calls such a mode of classification 
a phenotype and distinguishes it sharply 
from the genotype, in which phenomena an- 
tecedent to these appearances are studied. 
A genotype is a homogeneous context of 
factors, either simple or complex, that pro- 
duces effects which may differ widely, 
whereas a phenotype is a classification in 
terms of the homogeneity of end results 
which may have arisen from very different 
origins. For Lewin the central problem of 
child psychology becomes the study of gen- 
otypes. The genotype preserves the nat- 
ural setting; the phenotype separates 
events from their setting. In actual prae- 
tice, Lewin's experimental procedures con- 
form to his principle, since he observes the 
effects on behavior of modifications of the 
environmental context. 

But the Lewin view has its critics. A 
clear statement is found in Thurstone (1935, 
p. 44): 


The constructs in terms of which natural 
phenomena are comprehended are man- 
made inventions. To discover a scientific 
law is merely to discover that a man-made 
scheme serves to unify, and thereby to sim- 
plify, comprehension of a certain class of 
natural phenomena. A scientific law is not 
to be thought of as having an independent 
existence which some scientist is fortunate 
to stumble upon. A scientific law is not a 
part of nature. It is only a way of com- 
prehending nature. [And further, p. 47] 
Some social scientists have objected be- 
cause two individuals may have the same 
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attitude score toward, say, pacifism, and yet 
be totally different in their backgrounds 
and in the causes of their similar social 
views. If such critics were consistent, they 
would object also to the statement that two 
men have identical incomes, for one of 
them earns when the other one steals. 
They should also object to the statement 
that two men are of the same height. The 
comparison should be held invalid because 
one of the men is fat and the other is 
thin, This is again the resistance against 
invading with the generalizing and simpli- 
fying constructs of science a realm which is 
habitually comprehended only in terms of 
innumerable and individualized detail. . . . 
What is not generally understood, even by 
many scientists, is that no scientific law is 
ever intended to represent any event pic- 
torially. The law is only an abstraction 
from the experimental situation. No ex- 
periment is ever completely repeated... . 
There is an unlimited number of ways in 
which nature can be comprehended in terms 
of fundamental scientific concepts. 


Individual and Actuarial Prediction. A 
related problem concerns the nature of pre- 
diction. Some agree with Allport (1940), 
who feels that because most psychological 
generalizations are actuarial, that is, are 
statements of probability for groups, we 
must search for principles that make pre- 
diction possible in the individual case. For 
instance, when delinquency is said to occur 
5 times as frequently among children from 
broken homes as among those from normal 
homes, the statement is one of probability. 
But, for a particular child from a particu- 
lar broken home, the chances of delinquency 
may be 0 or 100 per cent or anywhere be- 
tween. 

Two points may be made in criticism of 
this view. First, prediction in an individ- 
ual case depends upon the completeness of 
knowledge. The more we know about the 
child and his background, the better we can 
predict his future. For instance, if we 


know the relation between broken homes 
and delinquency, our prediction for an in- 
dividual will be right, let us say, 1 out of 
every 2 times. If we know the effect of 
another factor, say whether the home was 
broken by divorce, desertion, or death, our 
prediction will be right 2 out of 3 times. If 
we now add the cultural level of the home, 
we will be right 4 out of 5 times. If we 
now add knowledge of the character of the 
remaining spouse, we will be right 9 out of 
10 times. Thus, the accuracy of prediction 
increases and the error in prediction de- 
ereases as we know more about the case. 
Ultimately a point may be reached when 
predietion will almost be perfect. At some 
point, the return from additional knowledge 
of factors becomes so small that any practi- 
cal gain in predietion may be balanced 
against the effort necessary to secure the 
data. This is a problem in many areas of 
measurement. For instance, in designing a 
measure of general intelligence, the cutting- 
off point for additional subtests comes when 
their use results in only minimal additions 
to predictive value. Many tests consist of 
about 6 different types of subtests. No one 
would deny that with 12 subtests a more 
accurate prediction would be obtained and 
that with 20 subtests prediction would be 
still more accurate. But most of the vari- 
ance in intelligence is predicted from the 
first 6 subtests. Without research one can- 
not tell how much time or how many meas- 
ures are necessary to establish a stable and 
firm predictive measure. But it is clear 
that the practical problem is establishing 
a terminal point in the face of diminishing 
returns. 

As more is learned about the combina- 
tion of factors and their relative signifi- 
cance, prediction improves both for groups 
and for individuals. In this area there 
have been significant advances in modern 
statistical methods centering about the de- 
sign of experiments to analyze the weight 
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and contribution of combinations of factors. 
These developments have come from two 
sources: from workers in agriculture statis- 
ties, notably Fisher (1925, 1936), and from 
workers concerned with the prediction of 
performance in practical situations, as in 
Army, Navy, Air Force, and industrial 
testing. 

Second, although perfect prediction for 
individuals is the ideal, it is not reached 
completely even in the physical and natural 
sciences. Instead, the limits of prediction 
come to be defined statistically. Thus, it 
depends upon the number of decimal places 
to which the analysis of data is carried and 
the confidence (in the statistical sense) 
which can be placed in the prediction. For 
example, the results of developing a photo- 
graphic emulsion of known constitution in 
a developer of known constitution for a 
definite period of time at a constant tem- 
perature seem perfect to the naive person. 
But the prediction is accurate only within 
a certain number of decimal places. With 
more precise measurement, variations will 
be discovered. For the everyday purpose 
of developing a print, the prediction is per- 
fect; for the research workers seeking to 
improve emulsions and developers, it is far 
from perfect. In terms of the limits within 
which predictions can be made, the data 
available to the psychologist differ only in 
degree from those in other scientific fields. 

Much of the difficulty that is encountered 
comes in the applications of scientific gen- 
eralizations in the world of practical af- 
fairs. The child psychologist shifts from 
the viewpoint that science is an explana- 
tory system of generalizations to the view 
that science is a matter of prediction and 
control of wide practical and of wide theo- 
retical importance. One difficulty centers 
in the word “cause.” In explanatory sci- 
ence he is concerned with the interdepend- 
ence of variables and is taught that in this 
framework antecedence is not necessarily 


efficient cause but association. Then he 
moves into the practical world, where cause 
is quite properly used in another sense. 
For example, a developed photographic 
print may be said to have turned black 
because of the absence of a fixing bath. If 
a second print is fixed and does not turn 
black, the statement, “The first print was 
spoiled because it was not placed in a fix- 
ing bath,” is accurate. Note that here con- 
cern is with obviously practical relations in 
which, by changing a factor or a complex 
of factors, a specific, particular, and pre- 
dictable result is obtained. Similarly, when 
the reading of a child with a high IQ and 
normal vision who reads poorly is improved 
when he works with a tutor, the improve- 
ment can be described as the result of the 
tutoring. Again the result is produced by 
introducing specific and deseribable factors 
into the child’s environment. In this sense, 
prediction has meaning, even though it may 
not literally be perfect. 

There are other difficulties in prediction 
which, although they apply primarily to 
groups, may seriously affect interpretation 
in individual cases. One concerns workers 
in the practical field who generalize predic- 
tions from small differences to widespread 
practical conclusions. As an example, con- 
sider the statement, so often made in books 
on the teaching of children, that children 
below 5 or 6 years lack the physical and 
physiological development of the eye neces- 
sary for reading. The literature when ex- 
amined indicates that a small proportion of 
children at early age levels have eye diffi- 
culties which interfere with reading. A sig- 
nificant difference in the statistical sense 
can be obtained between various age levels. 
But is this difference of such general sig- 
nificance that widespread practical conclu- 
sions as to the location of reading in the 
curriculum can be based upon it? When the 
problem is examined from this point of 
view, it becomes clear that the overwhelm- 
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ing majority of children have good visual 
sense organs, even at a very early age, and 
that in its anatomical development the eye 
reaches an adult level very early. Hence, 
no universal or general factor, either ana- 
tomically or physiologically, exists that 
would prevent most children from learning 
to read in early childhood, Moreover, when 
children's manipulation of objects in their 
spontaneous play is observed, it becomes 
clear that they make sharp visual diserimi- 
nations, some of which are as fine or pre- 
cise as those involved in reading. Hence, 
the decision as to whether all 3-year-olds 
or all 6-year-olds in our society should be 
exposed to reading materials must be made 
on other than anatomical or physiological 
grounds. 

A surprising number of predictions are 
made for total populations on the basis of 
very small differences. To some degree, the 
nature of the conclusions reached depends 
upon the particular aspect of the figures on 
which the person focuses his attention, For 
example, a survey in the 1930's (Anderson, 
1936) showed that 13.4 per cent of Negro 
young children are without toys. However 
important it is to correct this deficiency, 
it is easy to forget that 86.4 per cent of the 
children are in homes with toys, and to gen- 
eralize the deficiency into a striking inade- 
quacy. Two errors arise: one is an overem- 
phasis of the proportion with a deficiency; 
the other is the failure to consider the data 
in relation to the time series. While data 
on adverse situations are significant for a 
particular point in time, from the practical 
point of view the significant question is the 
extent to which figures change with time. 
Did more children in 1949 have toys avail- 
able than in 1929 or 1909? 

Another difficulty in prediction to a prac- 
tical situation of some importance is illus- 
trated in studies of social status, in which 
emphasis can go either to the differences 
between social levels or to the similarities 


between them. For instance, in the same 
study the following figures are cited for the 
presence of telephones in the homes of vari- 
ous socio-economic classes, moving from 
VII, the lowest, to I, the highest: VII, 
174%; VI, 24.6%; V, 46.2%; IV, 53.1%; 
III, 60.0%; II, 84.695; I, 80.1%. There is 
a marked difference in the availability of 
particular items as we move from one so- 
cial status classification to another. This 
material can be interpreted either in terms 
of the sharp difference between groups or in 
terms of what is common to the groups. 
For example, attention can go to the 21.4 
per cent differences between Class V and 
Class VI, or to the fact that only 17.4 per 
cent of the lowest class have telephones as 
compared with 80.1 per cent of the highest 
class. Which is the most important? The 
difference, the commonalities, or the basic 
trend? Are such data to be interpreted as 
indicating a sharply separated class struc- 
ture or as indicating a society in which 
basically there is homogeneity with differen- 
tial but overlapping availability of facili- 
ties? 

To combat the far-too-common overin- 
terpretation of his statements in the prac- 
tical world, the scientist shows caution in 
speaking about individual events. Usually 
he attaches some restriction or limitation 
that will indicate the amount of risk or the 
possible error in his generalizations and will 
show the range within which his generaliza- 
tions apply. 

Content, Level, and Motivation. As a 
living person in active relation to an en- 
vironment, the child responds to stimula- 
tion with various amounts of energy, makes 
certain products, shows various skills and 
knowledge, and functions at certain levels in 
comparison with other, similar persons, For 
scientific purposes, it is often helpful to 
make a distinction between these aspects 
of his being by dividing them into content, 
level, and motivation. If we think of the 
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person for the moment as comparable to a 
machine manufacturing a product, we can 
think of motivation as the fuel or energy 
that goes into the machine to make it run, 
content as the products made by the ma- 
chine out of the materials fed into it, and 
level as the quality of the product. A ma- 
chine for making cans, for instance, might 
be motivated by electricity or gas, might 
produce cans from tin or iron, and might 
produce cans of poorer quality than an- 
other machine, say, of later design. 

For persons, content means the retained 
experience, including both the skills and 
knowledge, of the person and whatever 
products result from his action. He draws 
a house or a barn, spells one word or an- 
other, reads a novel or a textbook on phys- 
ies, produces a play or an opera, speaks 
English or French, plays cricket or base- 
ball, ete. In measuring content, concern is 
essentially with the results of his achieve- 
ment or the products of his activity. Prod- 
ucts vary with the culture or environment; 
ie, if the child grows up in France he 
speaks French, if in England he speaks Eng- 
lish. E 

By level is meant the quality or altitude 
of performance of the person. An expert in 
any area can turn out products at a high 
level in comparison with a novice; an older 
child generally performs better than a 
younger child. A child with special ability 
performs better than children without it on 
a task related to that ability. Since there 
is always some possibility of a chance pro- 
duetion at a high level, the level is usually 
determined by repeated measurements of 
the ehild's performance on the theory that 
high-level performance manifests itself 
again and again. Measures of potentiality 
and the principle of handicapping in sports 
are based on this theory. 

By motivation or dynamics is meant the 
activity, drive, or energy manifested by the 
person. A person of high level will not pro- 


duce in a given situation unless he is mo- 
tivated. Motivation is measured by plac- 
ing persons of the same levels in contact 
with particular contents, materials, and fa- 
cilities. In general, motivation is also con- 
cerned with what is done over a period of 
time and may involve what is done against 
pressure or resistance, Content usually can 
be measured quite directly; level and mo- 
tivation, which can, in some instances, be 


‘measured directly, are usually measured in- 


directly. 

Exploratory and Designed Research. 
Critics often point out that many research 
workers collect miscellaneous and unrelated 
facts, that studies are undertaken without 
a clear problem in mind, and that much ef- 
fort goes to the elaboration of the obvious 
or to reiterating experiments or determin- 
ing relations that are already known. Some- 
times, too, they say that investigators con- 
cern themselves with the trivial and do not 
study the significant problems. Far too 
often, these critics have in mind an ideal 
experiment to which no real experiment 
ever corresponds. Not infrequently, when 
critics are asked to formulate precisely the 
general questions they wish answered, their 
criticisms evaporate because of their in- 
ability to put their general questions into 
a form that makes experimentation pos- 
sible. 

Much effort in modern society goes to 
counting and tabulating characteristics and 
events of all types. In the United States 
the greatest count is made every 10 years 
at the time of the census. Although care- 
ful thought goes into formulating the ques- 
tions used, census taking is, by and large, 
a preliminary step in research. The data of 
the census, once collected, are analyzed in 
great detail by scientists within and outside 
the government. In census taking, data 
are collected first and subjected to later 
analysis; in designed research, the data col- 
lected are limited by the analysis to which 
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they will later be subjected in accordance 
with the plan of the experiment. 

But it also must be made very clear that 
a science consists not of a few collections 
of faets or a few experiments but of a 
great mass of knowledge and principles with 
many facets and relations collected over 
many years. Looking backward, it is easy 
to say that particular results are obvious. 
In fact, to the scientist of the 1950’s, al- 
most any study prior to 1930 seems obvious. 
But, in terms of its own time and place, 
the results are far from obvious. Much of 
the refined, accurate, advanced, and so- 
phistieated research of today would be im- 
possible without the work done before 1930. 
The most helpful way of viewing this proc- 
ess, both from the standpoint of a single 
problem and from that of the development 
of science, is to make a distinction between 
exploratory studies and designed research. 

Implicit in the experimental method is 
the assumption that certain phenomena will 
be observed and recorded under controlled 
conditions. Formerly the experimental 
method was sharply contrasted with ob- 
servation; now it is clear that there is a 
continuum which runs from casual and in- 
cidental observation to rigidly controlled 
experiment. Further, it is clear that experi- 
menters are limited in their approach to 
problems and their observation of phenom- 
ena, Experimentation is often done in 
terms of categories or assumptions which 
do not fit behavior as it oceurs. This re- 
sults in only a portion of the pertinent be- 
havior being recorded. Watson (1919), in 
observing and describing the emotional pat- 
terns of infants under controlled stimula- 
tion, projected his knowledge of the well- 
structured patterns of older persons upon 
them. Sherman (1927) showed the inade- 
quacy of these descriptions and demon- 
strated that an investigator is likely to pick 
out of the behavior manifold only what 
meets his purpose. A simple example of 


this principle is found by first outlining a 
series of categories for social behavior, then 
using them for the observation of young 
children engaged in free play. Almost every 
category will prove inadequate, and much 
behavior not thought of in advance will 
appear. 

Because the significant aspects of behav- 
ior are likely to be missed, it is customary 
to conduct exploratory or pilot studies on 
a small group of subjects before the pro- 
cedure is extended to a large group in order 
to secure final data. Exploratory research 
ranging from simple observations to elabo- 
rate pilot studies has been done in various 
research stations for many years. Usually 
an area or problem is tentatively selected; 
the procedures are tried out on a small 
group of children; schedules, ratings, ob- 
servation blanks, design, ete., are revised; 
another try-out is made; and so on. Fi- 
nally the series of procedures and the ex- 
perimental situation become established. In 
some instances, investigators begin by ob- 
serving and recording all that children do 
in free or controlled situations. These pro- 
tocols are studied and categories are organ- 
ized as a basis for further observations. 
Another procedure involves preliminary ex- 
periments on small groups of children at a 
wide range of ages. For example, an ex- 
perimenter might work with three 2-year- 
olds, three 5-year-olds, and three 8-year- 
olds, in order to discover whether his pro- 
cedures, instructions, and methods were ap- 
propriate at these age levels, and revise in 
accordance with his experience. ‘Then later 
the revised procedures would be applied to 
a large sample of children at each age from 
2 to 8 years. Other sampling devices may 
serve in pilot studies. For example, a few 
bright, average, and dull children may be 
selected for the preliminary test of a tech- 
nique. Another type of exploratory re- 
search is eommonly used in the design of 
tests or measuring devices. A very large 
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number of items from different sources are 
collected, tried on a group of subjects, and 
then sorted over by a technique of item 
analysis in terms of either an internal or 
an external criterion or both in order to 
eliminate inappropriate or ineffective items 
before the final measuring instrument is ap- 
plied to the subjects in the primary investi- 
gation, 

In World War II the Army Air Force 
developed a method of critical requirements 
or incidents for exploratory research (Flan- 
agan, 1950). In some respects this is an 
advance over the protocols used on children 
for many years in that much recurring rou- 
tine behavior is neglected and emphasis 
goes to what is significant in the particular 
situation. For the incidents themselves, 
however, recording is very complete. Once 
behavior in a large number of incidents has 
been described, the protocols are analyzed 
and dimensions and continua of behavior 
are worked out on the basis of which vari- 
ous categories, schedules, and techniques of 
observation or experiments can be devel- 
oped for a more precise study of the major 
problems. One particular point was em- 
phasized by Flanagan at a symposium at 
the 1950 meeting of the American Psycho- 
logical Association. When reports on criti- 
eal incidents were collected from highly 
trained workers and checked against ac- 
tually recorded incidents, such reports based 
on recall were found to be reasonably ac- 
curate up to about 2 weeks after the inci- 
dent occurred, but thereafter became pro- 
gressively less accurate, until at the end of 
a month they were of very little value. 
This result emphasizes the overwhelming 
value of good observation and recording at 
the time behavior occurs, and shows how, 
even in well-qualified and conscientious ob- 
servers, a lapse of time produces retro- 
spective falsification. Pyles, Stolz, and 
Macfarlane (1935) have shown how falsi- 
fication occurs in mothers’ reports. 


Exploratory research has many values: 
(1) it moves a study quickly from the arm- 
chair into the world of children; (2) it 
often reveals frequent or major aspects of 
behavior that have been overlooked; (3) 
by making the refinement of instructions 
and procedures possible in advance, it 
avoids the error of changing an experiment 
while it is in process; and (4) by bringing 
the ideas of the experimenter and of others 
to the study at different times and under 
different conditions, it facilitates thinking 
and thus improves the design of the project. 

From exploratory research, which covers 
many types of descriptive and ecological 
studies, investigators move on to studies in 
which a specifie question or problem is 
stated as a hypothesis which can be verified 
or disproved. In hypothesis research, em- 
phasis goes to preliminary formulation of 
all the details of the project, including 
sampling, measuring instruments, proced- 
ures, etc., in precise terms. 

In the psychological and social sciences 
many investigations deal with isolated sin- 
gle problems. So much is this true that 
scientists are bewildered at the task of in- 
tegrating this mass of facts into a set of 
related principles. The traditional ap- 
proach to this problem was to urge all scien- 
tific workers to present their material in 
such a way, by giving precise descriptions 
of sampling, experimental design, proced- 
ures, and results, that other workers could 
integrate the results and generalizations 
with their own studies, But attempts at 
integration are not too successful because 
of discrepancies in sampling and procedure. 
Even when attempts are made to replicate 
earlier studies, serious difficulty is encoun- 
tered because of the inadequacies in the. de- 
scriptions of procedures and techniques. 

Modern discussions of the integration of 
scientific material stress the value of con- 
sidering integration in the planning and de- 
sign of the study. Many think of experi- 
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ments as simple determinations of a single 
relation. Actually, however, in both labor- 
atory and science as a whole, particular 
studies are only episodes in a long trend. 
Although the classic work of Ebbinghaus 
consists of many single experiments on 
memory in which, one after another, vari- 
ous factors are controlled, i.e., length of 
list, time interval, ete, his results when 
considered in sequence make an orderly 
whole. 

Modern contributions to the problem of 
integration are many and depend in the 
main upon mathematical, logical, and statis- 
tical concepts. Fisher (1937) raises the 
question of so designing experiments that 
for a given expenditure of time and energy 
they will yield maximum returns and, at the 
same time, systematically, through the de- 
sign itself, explore all the essential relations. 
Design in this sense is not a determination 
of the relation between one variable and 
another but an analysis of an entire mani- 
fold. 

Hull and his students (1940), working 
with memory, concerned themselves with 
the logical derivatives and implications of 
the postulates growing out of our present 
information, and then laid out a whole sys- 
tem of experiments to explore the entire 
web of relations by crucial experiments to 
test and verify particular generalizations. 
This process checks, eliminates, modifies, or 
enlarges postulates and principles as work 
goes forward and substitutes an entire sys- 
tem of explanation for the isolated experi- 
ment, Although Hull’s work has not been 
directly concerned with child psychology, 
the forward-looking student of method 
should be familiar with his approach. 

Lewin (1936), who was concerned with 
theory and methodology in child psychol- 
ogy, worked out a system which, in the 
formal sense, is not so complete as that of 
Hull. Nevertheless, it represents a major 
attempt to put meaning into an entire area. 


Both he and his students performed many 
of the experiments that follow from the 
basic postulates of the system. 

Scientists are now moving from project 
design to what is coming to be called pro- 
gram design (Marquis, 1948), i.e, planning 
research in advance for an entire area or 
region of knowledge. Program design in- 
volves a series of hypotheses which are in- 
terrelated and interdependent, on the basis 
of which single projects or experiments can 
be designed. During World War II, in 
connection with many military projects, 
program design was developed in high de- 
gree. The procedure usually begins with a 
careful search and summarization of the 
relevant scientific literature, followed often 
by some exploratory research. Then, both 
through individual effort and group dis- 
cussion, a series of major postulates and 
their corollaries are developed. Out of 
these a series of experiments emerges, As 
the particular experiments are completed, 
portions of the underlying conceptual 
framework are modified and new experi- 
ments designed. Systematic planning is 
substituted for casual and incidental ap- 
proaches to problems. Elegance and com- 
pleteness of design are set up as ideals. 

But a word of caution is necessary. It 
has long been recognized that, of two ex- 
planations which are equally adequate in 
explaining behavior, the simpler is to be 
preferred. "This principle, known as the 
law of parsimony, can be extended from. 
single experiments to a general principle of 
economy for explanatory systems. If sei- 
ence is a mental shorthand which seeks to 
minimize mental effort, it follows that any 
ideal construct is to be accepted or rejected 
on the basis of the degree to which it fa- 
cilitates tħe comprehension of a class of 
phenomena. Hence, the construct to be ac- 
cepted as science is the one which has a 
smaller number of degrees of freedom than 
the phenomena which the reduetion is ex- 
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pected to subsume (Thurstone, 1935). If 
two constructs are equivalent, that with 
the fewer degrees of freedom is preferred. 
Thus, we come to à principle of economy 
of explanation which is far too often neg- 
lected in some of the complex and fanciful 
explanations given for the behavior of chil- 
dren and of adults as well. 


Sources of Material for Child Study 


As the child moves through his course of 
development, he not only affects other per- 
sons but also leaves behind him products 
and records which are more or less com- 
plete. His behavior in various situations 
may be recorded, and tests and measure- 
ments may be made from time to time. 
All these constitute sources of material for 
the student of child behavior. Following is 
a list of sources: 


1. The present behavior of the child, both 
verbal and nonverbal. This includes the ob- 
servations, measurements, and records of be- 
havior obtained in test or experimental situa- 
tions designed to elicit responses for specific 
research purposes. The free responses of the 
child to stylized materials or in the unstrue- 
tured situations of the projective techniques 
are also included. Direct observations of be- 
havior in play and social situations increase 
in value for scientific purposes with syste- 
matic and planned recording. 

The process of recording behavior is facili- 
tated by many modern devices, such as the 
motion picture with and without sound and 
the various methods of sound recording by 
disk, wire, and tape. These devices have been 
so perfected that it is now possible to get 
permanent records of almost any kind of be- 
havior. Although some difficulty is encoun- 
tered with the voices of young children be- 
cause of their low intensity, microphones can 
be installed in inconspicuous places and rooms 
redesigned to insure good records. The prob- 
Jem of analyzing and symbolizing the masses 
of material obtained by audio-visual record- 
ing presents some difficulties. Problems of 


interpretation also arise, since what appears 
overtly may not always indicate what is hap- 
pening within the person, as shown by a num- 
ber of the older studies of galvanic response 
in children. 

2. Products of the child left behind as per- 
manent records. Such permanent products as 
drawings, letters written by the child, com- 
positions, and constructions often yield sig- 
nificant data. The value of such products in- 
creases as accessory information is available, 
such as the dates or ages at which the prod- 
ucts were made and the conditions which oc- 
casioned them. 

3. Records on file in home, school, govern- 
mental agencies, health departments, social 
agencies, etc. Included are all types of rec- 
ords which are preserved by a variety of 
agencies dealing with children, such as birth 
certificates and health records. Of particular 
value are school records, especially the more 
recent cumulative records that include much 
relevant data. Often investigators can save 
themselves much effort and secure better 
sampling data, as well as important accessory 
information, by checking with the schools 
in the areas in which their studies are under- 
taken. 

4. Introspections of the child. Modern in- 
vestigators pay relatively little attention to 
this source. They prefer to look upon verbal 
output as behavior, as in the studies of chil- 
dren’s thought processes as revealed in their 
language (Piaget, 1923). However, modern 
research has developed many clever indirect 
devices for getting at the attitudes, tensions, 
and goals of children which obviate the ne- 
cessity for introspection. 

5. Memories of the child, or of the adult, of 
his own earlier life. Once almost the only 
source of information on child life, these are 
now of rather minor importance. They vary 
both in completeness and accuracy. When 
checked against records of actual events they 
are found to be subject to many errors. 
These errors increase with the passage of 
time and raise serious question as to the re- 
liance to be placed upon such memories. A 
central problem is whether such memories re- 
flect the present state of the person or repre- 
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sent an earlier and real event. Many of the 
data in psychonanalysis are based upon the 
childhood memories of neurotic adults. Are 
these true events or projections of adult dif- 
ficulties? Modern literature distinguishes two 
techniques for tapping such measures: (a) re- 
cording conscious memories, and (b) locating 
more deeply buried memories by free-associa- 
tion processes or projective methods. 

6. Memories of the child's life retained by 
those who have been associated with him. 
Here are included the many effects left be- 
hind by the child in his relations with others 
and more or less adequately retained by 
them, These have little scientific value be- 
cause they are likely to be very incomplete, 
haphazard, and biased. Sometimes, however, 
they are used. As the distance in time be- 
tween contact with the child and reproduc- 
tion increases, the data become Jess and less 
valuable. 

7. Measures of the parents, siblings, and 
other relatives of the child or of the environ- 
ment, culture, or background in which he de- 
velops. Strictly speaking, these sources do 
not furnish direct information. But they do 
make possible the analysis of the observa- 
tions or measurements of the child's behav- 
ior. Not only are they clearly necessary for 
sampling, but they also make possible the 
determination of many significant relations. 
Examples of the use of such aecessory data 
are found in the studies of heredity and en- 
vironment, of which the Freeman et al. 
(1928), Burks (1928), and Leahy (1935) in- 
vestigations are good examples; the various 
community studies, in which such matters as 
the relation of delinquency to city area 
(Shaw, 1931), or intelligence to rural or urban 
residence (Baldwin et al. 1930), are ana- 
lyzed; or the many studies of socio-economic 
or cultural status. 

It has become possible to secure observa- 
tions or measures on children at the identical 
ages at which similar observations were se- 
cured on their parents many years ago. 
There is some evidence that resemblance co- 
efficients in the existing literature are under- 
estimations because comparisons were made 
between persons who were tested at very dif- 


ferent developmental levels; for example, 
scores on intelligence tests on mothers or 
fathers who are 30 years old are correlated 
with scores obtained on their children who 
are 7 or 8 years old, Because of the difficulty 
of securing data on children and their par- 
ents at identical age levels, organizations that 
have kept records that go back 20 or 30 years 
could well explore the possibilities of such 
research. 


Techniques for Securing Data 


Many persons make incidental or casual 
observations of behavior without control of 
conditions. The results stated either in the 
form of principles or of anecdotes are of 
little scientifie value, whether made by a 
scientifically trained person or not, since no 
one knows how precise the observations 
were, what kind of a sample was observed, 
or what factors in the situation set off be- 
havior. This does not mean that the ob- 
servations were not accurate, but rather 
that they are of little value for scientific 
generalization. 

Two characteristics of the scientific 
method are the careful. observation of phe- 
nomena as they occur and the accurate re- 
cording of these observations in order that 
they may be tabulated and analyzed. A 
scientist does not depend upon his mem- 
ory, but records events as they oceur in 
order to eliminate bias and retrospective 
falsification. Whenever possible he makes 
permanent records, as when he writes down 
a reaction time, fills out a test blank, uses 
a polygraph, or makes a motion picture or 
sound recording. When he cannot observe 
directly, he uses indirect methods, such as 
reports, interviews, questionnaires, and in- 
ventories; these he checks with unusual 
care. Good scientific work involves not 
only skill in observation and recording, but 
also insight into what it is important to 
observe and record. 
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Classifying the ways of securing data pre- 
sents difficulty because methods overlap 
and a variety of methods are used to 
achieve similar purposes. Following is a 
classification based upon the manner in 
which data are obtained. 

Systematic Observation without Control 
of Stimulation. First come the methods in 
which observation is systematic but stimu- 
lation is not controlled, The research 
worker uses “natural” situations or situa- 
tions as they oceur in the ordinary life of 
the child as a basis for his research. Barker 
and Wright (1949, 1951) call these meth- 
ods "ecological" research or "habitat" re- 
search. But the methods involved have 
been in use for a very long time. 

1: Narrative records and habitat studies. 
The earliest use of narrative records came 
in the baby biographies, in which attempt 
was made to describe all behavior from day 
to day. Later, children’s social’ behavior 
was observed on the playground or in free- 
play periods. Often elaborate cheek lists 
and codes were developed (Thomas et al., 
1929) to analyze the narrative accounts. 

Barker and Wright (1949, 1951) have 
given this method new emphasis by using 
teams of trained observers, each of whom 
observes a child for a half hour. Children 
are followed from early morning until late 
at night through all their activities. Ob- 
servers are trained in advance, and some 
time is allowed to permit children to be- 
come habituated to the presence of the ob- 
server, After a short period the children 
go about their business as though no ob- 
servers were present. Despite the training 
of the observers, it is necessary, in order 
to secure a complete account, for an inter- 

3 The criticism so often made that "laboratory" sit- 
uations are unnatural might equally well be made of 
all tests and measurements and even of play and pro- 
jective techniques. Whether they appear “unnatural” 
to the child is an open question; certainly many chil- 


dren show high interest and motivation and take them 
in their stride as very normal events. 


viewer to question the observer in order to 
bring out details which were not in the rec- 
ords taken on the spot. From the records 
and the interview the episodes of the half 
hour are documented and arranged in a 
time sequence to become the basic record, 
An episode closes with a new stimulation, 
as for example the entrance of a new per- 
son, or when substantial movement of the 
child to another location occurs. Episodes 
are coded and classified to form the basic 
data for analysis. It is clear that the child 
is exposed to great quantities of stimula- 
tion and that even in a single day there are 
many learning situations. This leads to a 
volley or bombardment view of the deter- 
mination of behavior, with much reitera- 
tion, reinforcement, and feed-back, rather 
than a conception in terms of relatively iso- 
lated single stimulus-response situations. 
2. Situational sampling. Closely related 
to the narrative accounts are the techniques 
in which the observer selects recurring sit- 
uations and systematically records the 
child's reactions to them. The situations 
selected may vary from the introduction of 
deliberately selected stimuli into the natural 
situation, as when an investigator makes two 
different types of toys available in & play 
period and records the number and length 
of times boys and girls play with each type, 
to recording the objeets in the normal play- 
room which a child pieks up with his left 
hand and with his right hand. Or the ob- 
server may adopt the museum technique 
developed by Marston (1925), in which ex- 
hibits are set up at stations, and the length 
of time, the number and type of exhibits 
stopped at, and the pathway of the chil- 
dren who enter are recorded. Or behavior 
at home may be compared with that at 
school, free-play periods with teacher- 
guided periods, social relations when one 
companion is present, with those when three 
or four companions are present (Jersild and 
Meigs, 1939). In addition to obtaining 
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narrative accounts, Barker and Wright 
(1949, 1951) stationed observers in the cor- 
ner drugstore to record all that went on 
during the day that involved children. 

The value of situation sampling arises out 
of the fact that much behavior that can be 
produced under laboratory conditions only 
with difficulty oceurs with some frequency 
in life, The technique is also used with 
adults in studies of reactions to museum ex- 
hibits, advertising on street cars, conversa- 
tions on trains and at concerts, ete. In 
studies of the emotional and social behavior 
of young children situation sampling has 
been of great value. Data obtained from 
narrative accounts can also be broken up in 
terms of the recurring situations. Obvi- 
ously data are obtained more readily when 
the situations selected occur frequently 
rather than rarely. 

A modification of the situation sampling 
technique is found in the recording of criti- 
cal incidents (Flanagan, 1950) mentioned 
earlier. It is but a step from using situa- 
tions which oecur naturally to deliberately 
setting up controlled situations which are 
uniformly presented to many children. 

3. Time sampling. In order to permit, 
quantification of observations, a closely re- 
lated technique, known as time sampling, 
developed by Olson (1929, 1934), Goode- 
nough (1928a), and Thomas et al. (1929), 
came into wide use. A summary of the re- 
sults obtained by the method and a discus- 
sion of its implications are found in Ar- 
rington (1943). The technique introduces 
no control in the natural situation except 
recording the number of times a selected 
type of behavior occurs during a time inter- 
val which is held constant and systemat- 
ieally spaced. For example, on the first day 
the social behavior of child A is observed 
for 2 minutes, then that of child B, then 
that of child C, and so on. On the next 
day each child is observed for 2 minutes 
again, but the children are taken in a dif- 


ferent order. By making a series of such 
observations at successive periods and sum- 
mating the frequencies a total score can be 
secured for each child for all the periods in 
which he is observed. Such scores lend 
themselves readily to statistical treatment. 
Reliability can be determined by correlating 
seores for odd and even periods, and the 
number of observations necessary to secure 
stable results can be determined. The 
scores can also be correlated with other fac- 
tors. Time sampling works well with be- 
havior that occurs frequently, The length 
of the period of observations and the num- 
ber of observations necessary to achieve 
stable results vary with the type of be- 
havior studied. 

4. Play techniques. Another variant of 
the observational method appears in the 
play techniques used by clinical workers 
for diagnosis and therapy with children 
having adjustment problems, which are 
now coming to be used for research pur- 
poses. Of the projective techniques (see 
p. 22), these are more like narrative stud- 
ies or situation sampling than are the per- 
sonality measures, such as the Rorschach 
or Thematic Apperception Test, in which 
the stimulation presented to the child is 
controlled. Since many children cannot or 
will not verbalize their conflicts, exposing 
them to play materials in a free and secure 
situation may lead to spontaneous expres- 
sion of anxieties, conflicts, insecurities, and 
wishes. Many materials have been used: 
dolls, knives, drawing and painting (finger) 
materials, puppets, ete. (Fries, 1937; Frank, 
1939; Despert, 1940; Axline, 1947; and 
Bell, 1948). Children have also been en- 
couraged to engage in dramatic play. Some- 
times the play itself, sometimes the stimu- 
lated conversation, is regarded as the sig- 
nificant outcome, 

Concern here is not with the use of these 
methods for therapy but as sources of gen- 
eralizations that give insight into the nature 
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of children. Although studies of reliability 
and validity are still needed, play tech- 
niques have been used with some success as 
measurement devices in experiments in 
which contrasting groups are selected, e.g., 
the eomparison of the aggressive behavior 
of children whose fathers had been away at 
war with that of children whose fathers had 
not (Bach, 1946). 

Systematic Observation with Control of 
Stimulation. The characteristic of these 
techniques is that the research worker pre- 
sents children with stimulation which is se- 
lected and controlled; ie. the materials 
presented are laid out in advance, and the 
reactions of the children to the materials 
or stimulation are systematically recorded. 

1. Specific measurements. This includes 
the many direct measures based on size, 
time, movement, work accomplished, 
amount of material retained, errors, ete., 
and the many indirect measures and tests 
of complex functions that have been devel- 
oped over many years by research workers. 
Basically all record in some fashion a char- 
acteristic response pattern to controlled 
stimulation in quantities that can be manip- 
ulated statistically. Examples are measures 
of height, weight, speed of reaction to a 
signal, and recall of a series of memorized 
digits. Because of the wide variety of meas- 
urement devices, the: specifie limitations of 
each eannot be discussed here. General 
principles underlying their use are dis- 
cussed in the next section (p. 33). Whip- 
ple (1924) and Greulich et al. (1938) pre- 
sent the procedures for many such meas- 
urements, and Shuttleworth’s (1949a) 
Graphic Atlas contains many curves based 
on measuremenis. Much of the later por- 
tion of this book, covering particular top- 
ies, is devoted to their consideration. 

2. Psychometric tests. Psychometric 
tests involve presenting children with series 
of items, problems, or questions laid out in 
advance, from which part or total scores 


can be obtained that permit comparison of 
the child’s performance with norms ob- 
tained on a standard group. The definition 
covers a very wide series of measuring 
devices for capacity, skill, achievement, and 
personality (Goodenough, 1949a, 1949b). 
The procedures for conducting the tests are 
rigorously defined in order to secure con- 
staney of administration from examiner to 
examiner and from one time to another. 
Scoring is standardized and is made as in- 
dependent of the particular examiner’s judg- 
ment as possible, It is done by counting, 
by checking against keys, or by consulting 
a manual in which specific rules for scoring 
are laid down and illustrated by examples. 
The result obtained can be checked by other 
examiners. Hence, the ideal of psychomet- 
rie techniques would be standardized, ob- 
jectively seored, consistently administered, 
and uniformly interpreted measuring in- 
struments which would give consistent re- 
sults when repeated after a short period of 
time and which would be independent of 
plaee and of the personality of the individ- 
ual examiner. The most notable example 
is the intelligence test. 

3. Experiment. Even though the experi- 
ment is diseussed in detail later, it should 
be mentioned here as a technique for secur- 
ing data in whieh both the stimulation and 
the conditions under which it is presented 
are deliberately controlled in order to se- 
cure an answer to a specific question. An 
experiment is a step beyond psychometric 
testing in terms of the number and com- 
pleteness of the controls applied and usu- 
ally, also, in terms of the length of time 
over which measurement is made. More- 
over, it may use a variety of measurements 
and systematie observations. 

Personality Measures of the Projective 
Type. In the 1940's appeared within the 
psychological field a whole series of new 
techniques listed under the general heading 
of projective methods (Bell, 1948; Bender, 
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1952). These seek to assess the person's 
emotional or personality redctions as à 
basis for therapy or correction of personal- 
ity inadequacies rather than his capacities 
or skills. Examples are found in the play 
techniques mentioned earlier (p. 21), the 
Rorschach ink-blots, and the Thematie Ap- 
perception Test. With their value for ther- 
apy, we are not here concerned, But their 
use in the analysis and study of behavior 
development needs some consideration. As 
with other methods, projective techniques 
can be used successively to measure devel- 
opment or at any particular time to assess 
status. They may also be given before and 
after an introduced experimental condition 
in order to measure its effects. They may 
be standardized or not. 

In essence, the child is presented with 
various neutral stylized or indefinite ma- 
terials, upon which he can project his own 
feelings and attitudes and indicate by the 
character of his responses how he feels. 
Such materials as ink-blots or the pictures 
in the Thematie Apperception Test have a 
yague and indefinite outline and are not as 
precisely and specifically structured as most 
visual materials. Where more precise 
formed material is used, it is so stylized 
that it can be interpreted in many ways. 
For example, stylized dolls and equipment 
permit the child to project identifications 
and other characteristics upon them, and 
may even permit him to perceive them as 
if they possessed the projected characteris- 
ties. The better the test materials, the 
wider the range of interpretations that may 
be made of them. 

The chief differences between psychomet- 
rie and projective measures may be sum- 
marized as follows: 


1. Structuring. Psychometric tests are 
highly structured both in the situations pre- 
sented and in the responses permitted, 
whereas projective techniques theoretically 


are not. This distinction is, however, not a 
sharp one, because the situation in which pro- 
jective methods are used must be laid out 
with some care. Further, although some dis- 
cussions of projective techniques emphasize 
their freedom from the defects of the ordi- 
nary psychometric examination, both scoring 
and interpretation are dependent upon a 
trained examiner. In many instances, at- 
tempts are made to reach high degrees of 
constancy in scoring and interpretation by the 
use of frequency tables and directions. 

2. Subject’s awareness of situation. In pro- 
jective techniques attempts are made to set 
up very natural situations, often by making 
the child feel that the examination's purpose 
is quite different from its real purpose. 
Ideally, the person examined does not know 
what is going on, and, in general, the more 
he lacks awareness, the more effective is the 
test. On the other hand, the psychometrie 
test can hardly be disguised, except for young 
children for whom the skilled examiner ere- 
ates interest in the test that is similar to that 
in play situations. However, in the psycho- 
metric test the situation is explicitly one of 
testing, whereas in the projective situation 
the testing aspect is kept incidental. 

3. Test results. In psychome tests, the 
answers to questions are either right or wrong. 
‘As a result the examiner has little to do with 
the outcome beyond making the subject se- 
cure, motivating him to his best, efforts, and 
recording results. The directions for giving 
and scoring responses are SO explicit that it 
is difficult for the examiner to project his own 
feelings into the interpretation. With pro- 
jective techniques, however, there are no 
wrong or right answers. Hence the examiner 
may project his own feelings into the results 
and interpret them in the light of his own 
background. Not only do examiners often 
differ markedly in their interpretation of re- 
sults, but also the training in projective tech- 
niques is divided among various schools and 
their disciples who sharply criticize one an- 
other and each of which feels that it has the 
only true technique. With psychometric tech- 
niques it is assumed that any person with 
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training can acquire the methods of admin- 
istration and interpretation. 

4. Relation to social pressure. Some hold 
that psychometric tests reflect culture, 
whereas projective techniques are independ- 
ent of culture and social pressures. For ex- 
ample, an ink-blot can be interpreted by peo- 
ple of widely different cultures. But although 
many of the projective materials are largely 
independent of language symbols which vary 
with culture, it does not follow that non- 
language materials are independent of cul- 
tural effects. 

5. Validity and reliability. For psycho- 
metric techniques validity and reliability are 
measurable and known, and results can be 
treated statistically. High consistencies are 
obtained when studies are made on com- 
parable populations. For many of the pro- 
jective techniques the reliability and validity 
are not known. Moreover, many clinicians 
fail to realize that, when any technique is 
used for diagnosis, it enters the area of pre- 
diction and thus is to be evaluated by statis- 
tical processes. Attempts have even been 
made to use projective techniques for predic- 
tion in skill and capacity areas, for which they 
are not designed. 

6. Best performance vs. typical perform- 
ance. Goodenough (1949a, 1949b) has 
pointed out a fundamental difference between 
the psychometric and the projective methods. 
In a psychometric method, the best possible 
performance of the child is sought in order 
that his future performance may be predicted 
or his level of attainment measured. Condi- 
tions which favor maximum performance are 
desired. With projective methods, on the 
other hand, the experimenter is not interested 
in the limits of performance but in the typ- 
ical or characteristic reactions of the child. 
He seeks information on how the child feels 
or how he reacts to circumstances, not infor- 
mation on what he can do when highly mo- 
tivated. 


Ratings. In the use of ratings it is as- 
sumed that behavior has already oceurred 
and that an observer can order or classify 
such behavior on a continuum. At present 


many types of behavior cannot be meas- 
ured directly. But such behavior can be 
described as better than this or poorer than 
that and thus be placed at a point on a 
scale which represents an estimate of the 
amount or quality of the particular charac- 
teristic possessed by the subject. Rating 
techniques fall into two main types: (1) a 
comparison of stimuli, situations, persons, 
or products by assigning each to a position 
or rank-order with reference to every other, 
as when children are ranked, first, second, 
third, ete.; or (2) an indication of position 
in comparison with others by marking the 
point, either graphically, numerically, or 
verbally, at which he or the behavior under 
consideration lies with reference to a desig- 
nated characteristic, as when the child is 
rated on cooperativeness by indicating 
whether he is often, usually, moderately, 
seldom, or never cooperative. In ordinary 
speech many such comparisons are made, as 
when a 10-year-old speaks of his friend as 
a good catcher or as the best batter, or 
even when a person is referred to as pretty, 
or diligent, or lazy. In such statements 
the existence both of a sealable trait and of 
a group with which comparisons can be 
made is implied. Rating techniques, then, 
are systematizations and quantifications of 
procedures in common use. 

Whether the rater ranks 10 children in 
order from the best to the least adjusted, 
or marks the child's adjustment as excel- 
lent, good, average, poor, or very poor, the 
essential process is the same, The variants 
in the type of categories, the form of scales, 
and the method of summating items into a 
single score are many. Ratings increase in 
value with the number of raters. Self- 
rating scales are also in use. The tech- 
nique has also been applied to children’s 
products, such as drawings and writing. 
Extensive discussions of the methodology 
of ratings are found in Symonds (1931), 
Weiss (1933), Thorndike (1949), ete. Rat- 
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ings are also widely employed as eriteria 
against which measuring devices, singly or 
in pooled form, can be validated. 

Conrad (1933) found that the reliability 
of ratings of young children by nursery 
school teachers and the agreement between 
judges vary signifieantly with (a) the trait 
judged, (b) the child judged, (c) the esti- 
mated significance of the trait for the child 
in question, and (d) the confidenee with 
which the judge rates the trait for the par- 
tieular ehild. "The faet that Conrad's re- 
sults are somewhat higher than those usu- 
ally published for older children suggests 
that some unreliability in ratings can be 
traced to unequal acquaintance and to con- 
tact under different circumstances of the 
raters with those rated. Ratings improve 
when equal amounts of observation under 
similar conditions are provided. 

An underlying assumption in the use of 
ratings is that the trait rated is homogene- 
ous and that the categories describing the 
steps fall into a linear continuum, For 
instance, children are frequently rated on 
“cooperation,” “adjustment,” “honesty,” 
“perseverance,” “sympathy,” “self-reliance,” 
ete, Are these traits entities, or are they 
manifolds made up of heterogeneous fac- 
tors? Often ratings are greatly improved 
in the ease and accuracy with which rating 
is done, and in the reliability of the ratings 
obtained, by breaking up manifolds into 
parts. For example, it is better to rate ad- 
justment and honesty separately than to 
combine them in one category, Whenever 
possible more objective and discriminating 
measures should be substituted for ratings. 

Sociometric Techniques. By sociometrie 
techniques (Moreno, 1934; Jennings, 1948; 
Proctor and Loomis, 1951; Clark and Me- 
Guire, 1952), we refer to methods of plot- 
ting the relations in a group of children. 
The data for plotting sociograms may be 
obtained in various ways, such as (a) direct 
observation of social relations, (b) asking 


na 


children to name their friends or to choose 
classmates with whom they should like to 
sit, or (c), in the “guess who” technique, 
asking them to choose children who fit a 
given category or description. If extreme 
categories only are used, remaining chil- 
dren can be assigned intermediate positions. 
In sociograms the interrelations between the 
members of a group are shown by connect- 
ing lines which run to and from small tri- 
angles and circles which indicate boys and 
girls respectively. By preliminary inspec- 
tion, the children who are contacted most 
often or who are the most frequently men- 
tioned are placed somewhere near the cen- 
ter as more lines come to and from them. 
Approaches toward or away from a partic- 
ular child can be indicated by arrowheads 
of appropriate direction. Various relation- 
ships can be indicated by differentiated 
lines, such as solid, thin, dash, or dotted 
lines. 

When a diagram is plotted for an entire 
group, a pictorial representation of all the 
interrelations results, Isolates are children 
with no lines connecting them with others. 
Stars are children from whom many lines 
radiate and toward whom many lines con- 
verge. A triangle consists of three children 
in such close relation to one another that 
they constitute a subgroup, as shown by 
many interconnecting lines. A line is a 
group of children in which relations are 
consistently in one direction. Subgroups of 
various size appear with many lines be- 
tween the members and fewer lines going 
out to other children. 

Another method of diagraming is that 
of Murphy (1937), who, using squares for 
boys and circles for girls, placed all the 
children in two columns arranged from the 
oldest at the top to the youngest at the 
bottom. The circle or the square that 
corresponded to a particular child was 
placed in the center between the two col- 
umns, and lines were drawn from the 


26 METHODS OF CHILD PSYCHOLOGY 


squares and circles in one column to show 
approaches made to the child and to the 
squares and circles in the other column to 
show approaches initiated by the child. 
"Types of lines are varied with the different 
social techniques or activities, and direc- 
tion arrowheads are used. 

By plotting group structures, relations 
that are hard to grasp when presented verb- 
ally are presented pictorially. Sociograms 
are of practical value in working with chil- 
dren’s groups as they clearly point out iso- 
lated and overlooked children who need at- 
tention, But there is some question about 
their contribution to science. Scores based 
on observations or ratings must be obtained 
before plotting, and they may be analyzed 
statistically, whether or not they are plot- 
ted. As scores they possess the advantages 
or disadvantages inherent in their particu- 
lar character and are subject to the qualifi- 
cations of other scores of the same type 
with respect to validity and reliability. 
Moreover, there is always some question 
about the generalizations that can be drawn, 
since they are relative to the particular 
group on which they are obtained. Despite 
this, sociograms, when used at various age 
or grade levels, have revealed interesting 
developmental trends and have confirmed 
results obtained by other methods of study- 
ing social behavior. 

Reports and Questionnaires. Tn using re- 
ports, questionnaires, and inventories, it is 
assumed that the person answering is re- 
cording what he already knows or feels. 
The questions asked may vary from single 
questions to be answered in extenso to a 
highly structured list in which appropriate 
responses are merely checked or underlined. 
Items may cover what the person knows or 
what he thinks or feels about himself or 
others. He may be asked to rate himself 
or others or to compare his performance 
with that of others. The results, when ob- 
tained, may be pooled into subscores or to- 


tal scores and used for the indirect meas- 
urement of personality or other general 
traits (Hubbard, 1942). 

1. Reports. Reports include all types of 
factual statements that the respondent is 
in a position to know on the basis of ob- 
servation, previous knowledge, available fig- 
ures, test results, ete. Many items on a 
face sheet or the questions asked in the be- 
ginning of an interview fall in this classi- 
fication. For scientific purposes it is neces- 
sary to know whether the respondent is in 
a position to know the facts and whether 
his reports are accurate. Most investi- 
gators cross-check or verify such report 

2. Questionnaires, A series of questions 
arranged more or less systematically and 
grouped about a main topic is called a ques- 
tionnaire. There are two types of ques- 
tionnaires: (1) those which seek facts which 
are known to the person answering and (2) 
those which seek opinions about particular 
situations, modes of behavior, individual 
characteristics, matters of policy, training, 
ete. 

Much of the distrust of the questionnaire 
arises because of confusion between matters 
of fact and matters of opinion. If a group 
of experts is asked to give an opinion as 
to the value of motion pictures for young 
children, their expression of opinion is of 
value only in so far as they are qualified to 
express an opinion. Neither individual nor 
summated group opinions are equivalent to 
scientific data based on observation, meas- 
urement, or experiment except that some- 
times opinion is studied in and for itself. 
When a questionnaire deals with facts col- 
lected from those in a position to know, it 
may have much scientifie value. For ex- 
ample, a questionnaire which enlists the co- 
operation of mothers in recording the sleep 
of their children would be of greater scien- 
tific value than a collection of their opinions 
about sleep. Sometimes questionnaires 
cause persons receiving them to make sys- 
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tematie observations or to analyze data al- 
ready in their possession. 

Questionnaires aim to seeure from many 
persons observations or opinions which 
could not be obtained from a single indi- 
vidual. Their accuracy depends on the 
skill with which they are made out, i.e., the 
definiteness, specificity, and practicality of 
the questions, the capacity of the persons 
answering, the length of time that has 
elapsed since the occurrence of the events 
to be recorded, the sampling of persons to 
whom the blanks are sent, and, what is even 
more important, within that sampling, 
upon the characteristics of the sample of 
persons that reply. Questionnaires are sub- 
ject to errors of memory, misunderstanding 
of terms, and mental sets imposed by the 
questions. In general, verification by other 
methods is necessary. 

3. Verbal personality and attitude inven- 
tories. There are many questionnaires, 
check lists of behavior, and inventories cov- 
ering such aspects of personality and con- 
duct as adjustment, neurotic tendencies, in- 
troversion-extroversion, ascendance and 
submission, social attitudes, fairmindedness, 
and vocational interests. All have a com- 
mon characteristic in that the person an- 
swers questions about his own attitudes, 
interests, ete. The inventory does not seek 
answers to individual items or questions in 
and for themselves, but is designed to de- 
rive a general measure from the answers to 
many items which can be used either for 
practical assessment of the individual or for 
the study of scientifie problems. Some in- 
ventories ean be administered to groups. 
Although some inventories are loosely called 
tests, they differ from tests in that there are 
no right or wrong answers to the items or 
questions. Irrespective of the correctness 
or falseness of the answer in terms of ob- 
jective fact, the responses may be weighted 
in any direction because of a demonstrated 
correlation with the criterion for the func- 


tion which is measured. Hence, predictive 
value depends upon symptomatic answers 
to individual items, upon the various pat- 
terns of answers, or upon quotients derived 
from answers or patterns. When subscores 
are developed the same answer to an item 
may be scored in one direction for one sub- 
scale and in a different direction for an- 
other. Items may be printed seriatim, as 
is the usual custom, or on individual cards, 
as in the Minnesota Multiphasic. Because 
most inventories depend on the ability to 
read and understand the items, their use is 
limited to children above 8 or 9 years. In 
some studies devices presented in verbal 
test form to older children have been read 
aloud to younger children. 

4. Pictorial questionnaire. For younger 
children, and to some degree for older chil- 
dren, various types of questionnaires in 
which items are presented pictorially rather 
than verbally have been developed. Much 
skill has been shown in adapting a wide va- 
riety of test, inventory, and other items to 
pictorial form. A series of pictures in which 
various human relations are portrayed has 
been used, particularly in studies of race 
relations (Radke, 1949) and of social sensi- 
tivity (Gates, 1923; Murphy, 1937). Be- 
cause the method ean be used only when 
there are marked and visible differences be- 
tween the persons portrayed, it has distinct 
limitations. Pictorial material is also the 
basis of the Rorschach method, about which 
a substantial literature (Hertz, 1942) is de- 
veloping. This involves evaluation of the 
child's responses to ink-blots. The The- 
matic Apperception Test presents children 
with a series of pictures of somewhat indefi- 
nite outline or equivocal meaning and eval- 
uates children’s responses. 

Interviews. The interview varies from a 
systematic entering of information obtained 
from the person interviewed upon a blank 
prepared in advance to a completely free 
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situation in which conversation goes for- 
ward without any report. 

1. Structured interviews. Structured in- 
terviews usually begin with a face sheet for 
recording essential sampling and evaluative 
data, such as name, address, telephone, age, 
education, occupation of father, and names 
of siblings. The remaining questions con- 
cern the particular area or problem in hand. 
The advantages of schedules prepared in 
advance and given systematically are many, 
especially since the data gathered by hap- 
hazard and unplanned interviews are diffi- 
cult to use for scientific purposes. On a 
prepared blank the fact that the individual 
refused to answer, did not have the infor- 
mation, etc., can be checked and appropri- 
ate interpretations made in the analysis. 
But unless this is done, a refusal, a negative 
answer, or the failure of the interviewer to 
give the question cannot be distinguished. 
In interviewing for scientifie purposes some 
record should be made for every question 
asked. Attention must also be paid to the 
form of the question and the order in which 
questions are given (Payne, 1951). An ex- 
ample of an extensive series of interviews 
laid out by a national committee and ob- 
tained from every area of the United States 
by a planned sampling procedure is found 
in the White House Conference reports 
(Anderson, 1936; Burgess, 1934). Research 
on public-opinion polls and interviews for 
guidance and for social work are turning 
the interview technique into a valuable sci- 
entifie instrument. 

2. Unstructured interviews. More re- 
cently the free or open-end interview has 
come into wide use, not so much for re- 
search as for counseling. But it has re- 
search possibiliti If a child is asked, 
“What is a good boy?” and encouraged to 
talk freely, a very comprehensive picture 
of home attitudes on discipline may be ob- 
tained. With modern methods of sound re- 
cording complete records can be made. 


Various methods of evaluating or quantify- 
ing the material in such interviews to se- 
eure scores that picture the child's image 
or goals are available. The value of such 
procedures in exploratory research is ob- 
vious: frequently from recorded open-end 
interviews very good structured blanks for 
subsequent use can be made. The major 
difficulty with free interviews arises from 
the omissions which differ from case to 
case. Although what appears may be said 
to be symptomatic of underlying tensions, 
the free interview itself has a somewhat ac- 
cidental character and differs widely from 
time to time and from interviewer to inter- 
viewer. 

Products and Personal Documents. 
Either because of his own volition or as a 
result of his instruction, the child may leave 
behind various products such as pictures 
he has drawn, constructions he has made, 
or compositions or diaries he has written. 
Recorded conversations and interviews may 
also be considered products. Such prod- 
ucts can be subjected to various types of 
analysis. If the age or the date at which 
they were produced is available significant 
age trends may appear. In the past the 
main analyses have been: (1) in the area 
of children’s drawings, where developmental 
seales have been laid out and where draw- 
ings or paintings have been used to assess 
personality characteristics, and (2) in the 
area of autobiographies or diaries, which 
are often kept by adolescents and which 
when collected can be analyzed in various 
ways. The practice of keeping diaries is 
more common in Europe than in the United 
States. Controlled diaries (Anastasi, 1948) 
may also be kept in particular areas of 
behavior. 

Adolescents and young adults have been 
asked to write their autobiographies, some- 
times as class exercises, sometimes as a pre- 
liminary to an interview, sometimes in con- 
nection with therapy. These so-called per- 
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sonal documents ean be subjected to vari- 
ous types of analysis. "Taken at its face 
value, each such account is the story of a 
unique individual and, as sueh, has little 
or no general significance, But when a 
number of autobiographies are secured, all 
written under essentially the same condi- 
tions and for the same purposes, it becomes 
possible to analyze the content. Actually, 
however, the methods available are still in 
the early stages of development. A promis- 
ing method developed by White (1947) and 
by Dollard and Mowrer (1947) is to go 
through an autobiography and mark all 
words or phrases that indicate definite atti- 
tudes or responses toward persons, objects, 
ideas, ete, For example, every phrase that 
lauds the mother and every one that depre- 
eates her might be marked; similarly every 
phrase indicating frustration and every 
phrase indieating aggression might be 
marked. Since sentences frequently involve 
clauses which express several relations, the 
smaller units such as phrases are preferred. 
While a simple count of the total number 
of expressions of a partieular type is of 
some value, indices, such as the ratio of the 
phrases expressing seeurity to those express- 
ing insecurity, or the pleasant expressions 
over the unpleasant expressions (Anderson, 
1952), can be developed and studied. 
Thus, a series of quantitative measures is 
secured for which intercorrelations and re- 
liability coefficients can be obtained. Cer- 
tain difficulties arise, however. Some write 
short superficial autobiographies concerned 
with events, not feelings. If a person writes 
freely and without pressure and describes 
his reactions rather than objective events, 
good results are obtained. This happens, 
particularly, when the autobiography is ob- 
tained as part of a counseling or guidance 
procedure in which the person actively seeks 
help on his problems. 

Similar analyses can be made of a variety 
of other documents obtained from or about 


individuals, such as recorded conversations, 
recorded interviews, case histories, letters, 
or any exchange in which basic attitudes 
and feelings appear (Horst, 1941; Allport, 
1942). To secure an adequate measure in 
terms of either an absolute count or the ra- 
tio between two counts, the particular phe- 
nomenon considered must occur in the re- 
corded material with sufficient frequency to 
make analysis possible and the figures on 
which they are based reliable. 

Individual Case Study. An individual 
ease study can be used as a source of data 
for making generalizations. As such, it is 
to be considered in the light of the scientific 
information it yields, Much material in 
psychoanalysis and some in the clinical, ab- 
normal, and delinquent fields consists of 
studies of individual children. Usually a 
summary of observations and interpreta- 
tions is presented. The value of the con- 
cept of the lawfulness of the individual’s 
own history and the practical value of 
earlier data in predicting later outcomes for 
the particular individual is not to be con- 
fused with using a single case as a basis for 
generalization to wide populations. In the 
former case prediction is justifiable; in the 
latter the representativeness of the case 
must be demonstrated, which is literally an 
almost impossible task. MeNemar (1940) 
says, p. 362, “Surely psychologists have 
learned that very little light is thrown on, 
say, delinquent behavior by a minute clini- 
cal study of one case, yet we are expected 
by some to believe that the mysteries of 
human personality will somewhere be un- 
raveled by an intensive study of just one 
case." 

As an example of the widely varying in- 
terpretations that may be given by com- 
petent persons to a single case, consult 
Elkin's 1947 paper. He presented a de- 
tailed life history of a delinquent boy to 78 
specialists from various fields and found 
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very little consensus in judgments and inter- 
pretations. 

Under some conditions, however, individ- 
ual case studies can yield significant scien- 
tific information. An example is found in 
the Neilon (1948) study, which matched 
personality sketches written for children of 
18 months by one examiner with those writ- 
ten for the same children at 18 years by an- 
other examiner. The problem Neilon faced 
of determining the degree to which the 
matching is above chance is one common 
to many types of psychological investiga- 
tions where descriptions, protocols, diag- 
noses, case histories, ratings, scores, ete., 
are to be matched. The psychological and 
mathematical principles involved are dis- 
cussed in a number of papers: Zubin (1933), 
Chapman (1935, 1936), Vernon (1936), and 
Levene (1949). 

Several types of individual case studies 
are found in the literature. 

1. Case history. A case history is a col- 
lection of facts about a child referred to 
an agency for one reason or another. It 
includes material from official records, his 
own story, the accounts of relatives, teach- 
ers, and others, and the results of any ex- 
aminations or interviews. Although such 
histories are of practical value for guidance, 
their scientific value is limited by the fact 
that the data collected are gathered after 
the referral. What is in a file often depends 
upon the interests of the case worker rather 
than upon a systematic attempt at com- 
plete coverage. 

2. Cumulative record. In modern prac- 
tice some agencies keep cumulative records 
in which measurements and observations 
are recorded at various times as the child 
develops. This is superior to the case his- 
tory, both because of its greater complete- 
ness and because it avoids the errors of in- 
terpretation arising when working back- 
ward from an end result. With the wide 
extension of the testing movement, the im- 


proved cumulative records kept in school 
systems, and the cumulative folders which 
various social agencies maintain, many 
more data collected in advance of the event 
that brings the child to the attention of the 
agency become available. In time, with 
more complete records and successive ob- 
servations of the same children, a wealth 
of research material will be available that 
will make possible the solution of many 
problems previously impossible of attack. 
Because of the long life span of the human 
being and his slow progress in a short period 
of time, the need for the preservation of 
data in order to make follow-up studies is 
great. The Baller (1936) and Glueck and 
Glueck (1934) studies are examples. It 
should be noted, however, that the fol- 
low-up should be very complete; otherwise, 
incorrect conclusions may be drawn because 
the cases easily found are more likely to 
be those with which success has been 
achieved. 

3. Clinical studies. Clinical studies refer 
to the descriptions of pathological or ab- 
normal cases which abound in the older 
medical literature. They usually consist of 
notes on the progress of the particular ab- 
normality and are often supplemented by 
objective data. 

4. Personality studies of unusual children 
in the literature. Often there come to at- 
tention children who are unusual in terms 
of capacity or extraordinary experience. 
Sometimes descriptive studies can be un- 
dertaken at the moment and ongoing de- 
velopmental records obtained, Examples 
are found in Woolley’s (1925, 1926) studies. 

5. Psychoanalytic personality studies. A 
psychoanalyst after establishing rapport 
with his subject attempts to tap underlying 
memories and secure information regarding 
the origin of complexes and conflicts, ete. 
Through this process he seeks to re-educate 
the patient in order that the patient may 
achieve a balance or integration of his in- 


TECHNIQUES FOR SECURING DATA 31 


stinetual drives and the demands the world 
makes upon him. The analyst's primary 
purpose is therapeutic. But he obtains 
many data on the early experiences of his 
patients, on which sweeping generalizations 
and systems of explanation of behavior are 
erected. Most of the theoretical and so- 
called observational material in the psycho- 
analytic literature relating to children is 
based upon neurotic adults’ descriptions of 
their childhood experiences, which are ob- 
viously subject to retrospective falsification 
and confabulation (Wallen, 1942). Whether 
such accounts correspond to real experi- 
ences in their lives as children is open to 
question (Anderson, 1948), Most of the 
experimental checks made with normal pop- 
ulations of children on the generalizations 
made about child life by psychoanalysts 
have given negative results (Sears, 1942; 
Ellis, 1950). Note clearly that this eriti- 
cism is not concerned with the generaliza- 
tions about neurotic adults but with those 
about child life which are not based on 
actual observations of the patients as chil- 
dren but upon the memories which the pa- 
tients who are a peculiar sample of adults 
retain of their own life as children, 

There are books on child analysis, by 
Anna Freud (1925) and Klein (1932), 
which present some cases in great detail 
and others briefly, As one who knows nor- 
mal young children reads, it becomes clear 
that the child is approached from a par- 
ticular theoretical point of view and that 
the responses are fitted to that point of 
view. Little attempt is made to evaluate, 
no statistical or quantitative material is 
presented, and no complete statements or 
records of the analyst’s speech and actions 
or of the child’s responses are given. Some 
of the content seems to be directly or in- 
directly suggested to the child. Younger 
children are very markedly suggestible. No 
attempt is made to control the sampling of 
children subjected to analysis, nor are pre- 


cise data over a span of years made avail- 
able as to the success or failure of the thera- 
peutic treatment. It should be noted that 
for various types of therapeutic procedures, 
a control can be obtained by comparing the 
recovery rate under therapy with the spon- 
taneous recovery rate (Eysenck, 1952). 
The great difficulty with psychoanalysis as 
a scientific method lies not so much in its 
partieular theories of behavior as in its ac- 
ceptance of intuition as a valid method of 
securing basie data (Ellis, 1950). 

One outcome ‘of the psychoanalytic ap- 
proach is the development of a very com- 
plex terminology which is substituted for 
older and simpler concepts. Although sub- 
stituting a new term for an older one may 
give precision to the meaning to be con- 
veyed, the new term in time aequires many 
connotations and loses its original precise 
significance. Translating from one set of 
terms to another disturbs the student. If 
he will take the trouble to go back to the 
facts and place the explanations of them in 
parallel columns, differences in explanation 
will turn out to be semantic or verbal 
rather than real. Such a comparison, par- 
ticularly if age is a factor, may show that 
some generalizations are impossible. One 
can contrast the descriptions of the aware- 
ness of sex in young children as presented 
in a number of psychoanalytic studies with 
the actual findings by Conn and Kanner 
(1947), who in a direct study of children 
found that children’s concepts of sex de- 
velop slowly over many years and follow 
much the same pattern as other concepts. 

Behavior Surveys. A behavior survey 
Seeks to record as much and as wide a 
range of behavior as ean be recorded within 
the limitations of time and space available. 
In some of the infant behavior surveys 
many specific and well-controlled tech- 
niques, involving measurements, ratings, 
systematie observations, interviews and re- 
ports, measures of home background, ete., 
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are utilized. Behavior surveys may be 
either cross-sectional or longitudinal. An 
early example is found in the Blanton 
(1917) study of infants, with its rather in- 
formal descriptions of behavior in many 
infants. If compared with the earlier Ge- 
sell (1928) surveys, which led to the norma- 
tive schedules, then with the Shirley (1931, 
1933a, 19336) studies, and the more recent 
studies of Bayley (1933) and Gesell and 
Thompson (1934, 1938), the improvement: 
in the descriptions of the procedures and 
tests, in the use of standard statistical pro- 
cedures for analyzing the data, and in de- 
scribing the sampling will be clear. Be- 
havior surveys supplement and are them- 
selves supplemented by the intensive stud- 
ies of more limited area of behavior. They 
also often function as exploratory studies 
which become the basis of designed studies. 


Combinations. Actually, in the conduct 
of any particular investigation, except 


those which involve very limited segments 
of behavior, a combination of many tech- 
niques for securing data is ordinarily used. 
From the face sheet describing the child 
studied, which is a report or questionnaire, 
through the specific observations used in 
the study, to the ratings which are often 
employed as criteria, many combinations 
are possible. Even the projective tech- 
niques, which at first glance seemed not to 
be usable, have been adapted to experi- 
mental projects. 


Variations of Techniques with Age 


Because of the great changes that take 
place with growth and development, the 
techniques for scientific study vary from 
age to age. Outstanding nodal points are 
birth which puts the infant into the out- 
side world and makes him available for 
observation, the appearance of speech which 
enables the child to report directly on his 
experiences, and the developing of reading 


and writing skills which make possible 
many new and economical varieties of 
measurement. There follows a summary of 
the main techniques available by age levels. 

Prenatal Behavior. Knowledge of pre- 
natal behavior comes mainly from experi- 
mental and laboratory studies of animal 
fetuses, together with limited experiments 
and more extensive observations on pre- 
mature human infants. The difficulties in 
research are tremendous, and the methods 
in use constitute almost a science in them- 
selves. 

Infants. With infants, experiments, di- 
rect measurements, and observations consti- 
tute the chief source of material. Because 
infants’ responses are relatively fluid and 
unstruetured, and because the infant lacks 
language, study in many areas, notably the 
sensory and perceptual one, is difficult. 
Numerous ingenious techniques have been 
developed, such as one-way vision screens, 
cinema recording, the Gesell observation 
dome, and the stabilimeter, which is a 
device for recording the movements of the 
infant in response to stimulation. A dis- 
proportionate number of studies are made 
on neonates because of their availability in 
maternity hospitals in large numbers. 
More than with older children there is a 
tendency to ignore sampling and take what- 
ever children are available for study. Par- 
ticular care must be taken to secure com- 
plete records, because of the tendency of 
observers to select only what meets their 
purpose, For instance, in earlier studies of 
reflexes, it was assumed that a specifie 
movement in a particular segment would 
appear in response to stimulation such as 
stroking the sole of the foot lightly. But 
later observers who recorded all the re- 
sponses to such stimulation found much 
variation and activity in other segments 
(Jensen, 1932). Most psychologists take 
some pains to avoid crude anthropomor phic 
interpretations. But another type of pro- 
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jection, is equally dangerous, namely, the 
unconseious assumption that the highly or- 
ganized and precise patterns characteristie 
of older children and adults are to be found 
in infants and very young children. Some 
of them will be found, but they will be im- 
bedded in a much larger response pattern. 
Hence, for scientifie purposes, especial care 
must be taken to give complete descrip- 
tions of the behavior manifold. 

Preschool Children. With preschool chil- 
dren methods involving direct observation 
and experiments occupy a prominent place. 
Because of the child's limited language re- 
sponses and his inability to read and write, 
many tests and measurements available for 
older children cannot be used, Moreover, 
there is some difficulty in securing coopera- 
tion and motivation. Many persons who 
have worked with older children and adults 
expect, quick answers and prompt responses 
from small children, But Goodenough 
(1935) found that reaction times are slower 
and much more variable and had much dif- 
ficulty in getting young children to respond 
to a simple signal. Because of the lack of 
structuring, it is difficult to instruct the 
child in such a way that his responses will 
be limited to the matter in hand. Hence, 
many ingenious methods involving setting 
the stage or situation and then observing 
“natural” behavior have been developed. 
These are best illustrated in the studies on 
social behavior, in which children have been 
observed in free-play periods, in experi- 
mentally modified social settings, ete. 

Older Children and Adolescents. With 
older children and adolescents every type 
of direct and indirect measurement, ob- 
servation, and recording can be used. To 
some degree, paper and pencil tests, inven- 
tories, and check lists supplant direct ob- 
servation. The older child or the ado- 
lescent knows how to read and write, and 
is more easily motivated, more docile, and 
better acquainted with test or experimental 


situations. But he is also more self-con- 
scious and may be very clever at conceal- 
ing his thoughts and feelings from the ob- 
server. Hartshorne and May (1928) devel- 
oped ingenious methods of offering possi 
bilities of deceptive and honest behavior 
within a pencil and paper test framework. 
In recent years methods of observation in 
"natural" or controlled situations have 
spread from the preschool field to the older 
child and offer an antidote to the somewhat 
excessive concern with pencil and paper 
tests. In the Lippitt (1940) studies of so- 
cial atmospheres an excellent example of 
the use of one-way vision screens and care- 
ful recording of direct observations of the 
group structure and of individual behavior 
within that structure is found. The socio- 
metrie technique of Moreno (1934) and 
Jennings (1948), which is a combination of 
interviews, statements of choice, of play- 
mates, dramatie play situations, observa- 
tions in groups, ete., permits the diagram- 
ing of the interrelations and a study of 
group structures among individuals at all 
age levels. Since 1940 there has also been 
much use of the projective techniques. 


The Development of Measuring Instru- 
ments and the Determination of 
Their Precision 


In the first approach to psychological 
problems, measures with an obvious and di- 
rect relation to the phenomena studied were 
used. For example, speed of reaction was 
measured in units of time; memory by the 
amount retained; learning by reaction time 
or errors, and the height and weight of 
children in inches or pounds. These are 
simple as well as direct measures. 

Later “indirect” measures appeared. Be- 
cause the child as a functional unit cannot 
be separated into diserete parts, as can a 
chemical compound or a physical structure, 
indirect measures become necessary in order 
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to break up various phases of funetioning 
into manipulable units for analysis and pre- 
diction. The classical instance is found in 
Binet’s measurement of intelligence. By 
the use of multiple criteria—increase with 
chronological age, teachers’ ratings, aca- 
demie grades, and life suecess—leverage was 
obtained that separated out a commonality 
among tests which superficially bear little 
resemblance to one another. Intelligence 
does not correlate perfectly with any one of 
these criteria, but because the tests are posi- 
tively correlated with each of them, that is, 
test scores increase with chronological age, 
ratings of brightness, school grades, and life 
adjustment, it can be assumed that, when 
they are combined into a single instrument, 
a factor common to all but not identical 
with any of these criteria will be measured. 
In measuring this common factor, the con- 
tribution of the components increases if 
their intercorrelations are lower than their 
correlations with the criteria, since this 
means commonality of measurement in 
terms of the criteria without identity or 
great overlapping in the components. If 
different criteria are used, a different com- 
monality may appear. Indirect measure- 
ment then begins with a series of assump- 
tions, which may be explicit and clearly rec- 
ognized but often are implicit and not rec- 
ognized, and ends with an instrument which 
gains its meaning from those assumptions, 
however it may be labeled. Failure to rec- 
ognize this fundamental point causes much 
confusion and no end of argument and con- 
troversy. 

The purpose for which the measure is 
employed often determines whether meas- 
urement is direct or indirect. For example, 
the weight of the child may be used directly 
to measure weight or indirectly as an index 
of nutrition or health. Although psycholo- 
gists are sometimes criticized for using in- 
direct measures, in actual practice tracers, 
indicators, or indirect measures are com- 


mon to many sciences. In each instance the 
relation between the indicator and that 
which it indicates must be determined. 
Height is obviously measured by distance 
on a scale of inches or centimeters, and re- 
action time in units of time—in fact, for 
many direct measures the very terms used 
to designate them describe what is meas- 
ured. Often direct measures are combined 
into a team for indirect measurement, For 
example, an arithmetic test given to meas- 
ure a child’s knowledge of what he was 
taught the preceding week is direct meas 
urement. But he may be given a standard- 
ized achievement test in arithmetic not so 
much to measure what he knows of what 
has just been taught as to determine his 
level of functioning in arithmetic. This is 
on the borderline between direct and in- 
direct measurement. The questions are in- 
dieators or samples of his general level of 
knowledge. That this kind of test is inde- 
pendent of the partieular questions asked is 
shown by the fact that two alternative 
forms of a test made up of different items 
will yield similar scores. Or the arithmetic 
test may also be a part of an intelligence 
test battery, as in Army Alpha. Here con- 
cern is neither with particular knowledge 
recently acquired nor with achievement in 
arithmetic, but with problem solving in 
arithmetic as an indicator of intellectual 
level, a still more generalized function. 

The details of the measuring devices, both 
direct and indirect, for the many problems 
and areas in child psychology cannot con- 
cern us here. Their number is legion. 
However, two interrelated fundamental 
problems arise in all measurement; one is 
the problem of validity, or the extent to 
which the device measures what it purports 
to measure; and the other is reliability, or 
the extent to which consistent results are 
obtained in successive use of the measur- 
ing device, 
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Validity and the External Criterion. With 
indirect measures the problem of validity, 
ie, the relation between the indicator or 
tracer and the process of which it is an in- 
dieator, becomes of central importance 
(Guilford, 1946; Stuit, 1947; Anastasi, 
1950; Gulliksen, 1950a, 19505). Ordinarily 
validity is regarded as the relation between 
the scores on the measuring device and the 
seores obtained for some "outside" criterion 
or criteria which clearly measure what is 
purported to be measured. The best eri- 
teria are some measures of actual perform- 
ance over a substantial period of time; the 
indicator or tests seek to predict this per- 
formance from a smaller sample of behav- 
ior obtained in a short time. Thus an in- 
direct measure is not identical with a cri- 
terion but makes possible its prediction. 
For instance, if we wished to predict chil- 
dren's ability in drawing, we might collect 
their drawings for many months in order to 
get a firm distinction between the poor, the 
average, and the good drawings by study- 
ing all of them. Onee the ability of the 
children in drawing was determined from 
the many drawings over a period of time, 
we could then correlate any test of the chil- 
dren with these results, and, if a high posi- 
tive relation resulted, we might proceed to 
use the test for predieting drawing without 
going through the months of observation. 
In other words, an indirect measure is used 
because it is more economical than direct 
measures. If we were to measure intelli- 
gence directly in children, hundreds of acts 
in hundreds of situations would have to be 
described. For this long process the shorter 
process of a validated test is substituted. 
Since a measure is no better than the cri- 
teria on which it is based, much time, ef- 
fort, and money are spent in getting good 
criteria. To get better tests, measures, and 
inventories, we need better eriteria; in fact, 
the securing of good eriteria is the most im- 
portant single problem in measurement— 


the one upon which all else depends. Once 
good criteria are available, a whole array of 
statistieal and other techniques are avail- 
able for refinement and improvement. 

A measuring instrument may have as 
many validities as the criteria with which it 
is correlated; it may be more valid for pre- 
dicting some criteria and less valid for pre- 
dicting others. It may also have a variety 
of subseores which are used for different 
purposes and to predict different criteria. 
Coombs (1948a) showed theoretically how 
a test can be made to yield six meaningful 
scores or indices, and he later (1948b) pro- 
vided a rationale for the estimation of these 
scores. 

A, measuring instrument may be vali- 
dated in a variety of ways. Sometimes the 
entire distribution of the criteria is used, 
sometimes extreme or contrasting groups 
who are widely separated in terms of the 
criteria, and sometimes even an already de- 
veloped measuring instrument of known 
value. For instance, some group intelli- 
gence tests have been validated by correla- 
tion with Stanford-Binet individual exam- 
inations. 

In the actual construction of a measuring 
device each individual item, part, or section 
of the device is correlated with the criteria, 
and those items, parts, or sections that show 
substantial correlations are retained and 
those that do not are discarded. However, 
in carrying through this process of item 
analysis some attention must be given to 
the intercorrelations of items, parts, or sec- 
tions with each other, as items that cor- 
relate well with the criteria but poorly with 
each other are better than those that cor- 
relate well with the criteria and with each 
other. 

Criterion of Internal Consistency. In de- 
veloping indirect measures a procedure 
sometimes referred to as an internal cri- 
terion is often added. It is assumed that a 
total score based on many types of items 
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or subtests measures more of whatever com- 
mon function is being measured than does 
any individual item or part. Hence, by a 
technique of item analysis which involves 
correlating each item or part with total 
score, those items or parts that show little 
correlation with the total ean be eliminated 
and those that show substantial correlation 
retained (Gulliksen, 19506; Lindquist, 
1950; Davis, 1952). This reduces the 
length of the instrument to an effective 
minimum and results in a purer measure of 
whatever it is that is measured. By factor 
analysis (Spearman, 1927; Kelley, 1928; 
Thurstone, 1935, 1947; Guilford, 1936; 
Thomson, 1939), a similar function can be 
performed; i.e., it can be determined which 
test components carry particular loadings 
and which should be eliminated, purified, 
or added to in order to inerease the ef- 
fectiveness of the measures of the common- 
ality in question. 

Scaling and Standardization. Once a 
measuring device can be developed and its 
validity determined, and after it has been 
purified by means of the criterion of in- 
ternal consistency, it is modern practice to 
give the instrument to a new group of indi- 
viduals to determine the relations between 
the refined instrument and the criteria. 
This is often called cross validation. Since 
such relations obtained on the original data 
would be spuriously high, the principle that 
the data from the group used for item selec- 
tion or validation are not to be used for final 
validation or standardization is generally ac- 
cepted. In standardization the instrument 
is often scaled by giving it to groups of 
children at various age or grade or other 
levels whieh have been sampled from the 
population in accordance with definite prin- 
ciples and which are large enough to secure 
stable means and dispersions. With direct 
measures, the units of measurement are usu- 
ally definite; the child of 8, on the average, 
reacts in so many thousandths of a second, 


is so many inches tall, and remembers so 
many words after a lapse of time; the child 
of 9 makes a larger (or smaller) score. 
Hence, scaling is comparatively simple. For 
indireet measures the problem of combining 
measures often based on different units 
arises. 

In age scaling the mean performances of 
children at various age levels are deter- 
mined and used as norms. Reference can 
be made to the normative group through 
percentiles or standard scores for the group 
as a whole or any part of it. A method 
that eomes from the Air Force and which 
may have wide applieation in studies of 
ehildren involves the conversion of scores 
into stanines, which constitute a 9-point 
seale with the middle interval or stanine 5 
from —0.25 to +0.25¢ and other stanines at 
0.5¢ above and below, respectively. Sta- 
nines offer a rendy method of interpreting 
results and can be used in combination with 
age norms to indicate the relative position 
of the child by three digits as 12-9, to show 


that the child's score lies in the ninth 
stanine for 12-year-olds. 
Sometimes established cutting points, 


above or below which the individual is 
classed as defective or normal, neurotic or 
adjusted, introverted or extraverted, ete., 
are used. The classical distribution of in- 
telligence quotients in terms of idiot, im- 
becile, moron, normal, ete., is an example. 
Often such cutting points are set by practi- 
eal, social, or legal demands which make the 
division of the continuum into discrete 
classes necessary, 

1. Reliability. The consistency with 
which a measuring instrument when used 
several times within a short space of time 
places those measured at the same level is 
known as its reliability. Because the child's 
height today is so little different from what 
i yesterday, the same figures should 
ained today as yesterday in measur- 
ing it, unless an extraordinarily delicate 
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seale is available. When measures are re- 
peated and correlated on the same children 
after a short interval, the size of the co- 
efficients is said to express the reliability of 
the measure. The greater the consistency, 
the nearer the coefficients approach +1.00. 

The three methods commonly used for 
determining the reliability of measures in- 
volve correlating (1) scores obtained on 
repetitions of the same measure; (2) scores 
on two similar but not identical forms of 
the measure; and (3) the score obtained 
by summing the responses on odd items 
with the score obtained by summing the 
Tesponses on even items. The first method 
may be vitiated by a differential carry-over 
of practice effects; the second method cor- 
reets for this but necessitates two or more 
instruments demonstrated in advance to be 
equivalent; the third is much used, since 
no practice effects are involved and no sec- 
ond form is necessary. It is, however, an 
approximation, The determination of re- 
liability is necessary for any measure used 
for the prediction of the performance of in- 
dividuals. 

The reliability of a scale and standardized 
measuring instrument can be readily deter- 
mined, But many of the data available in 
child psychology are based not upon tests 
but upon observations resulting from sched- 
ules divided into defined categories. For 
these a reliability measure (perhaps not 
strictly comparable with that of tests but 
nevertheless of great value) is obtained by 
correlating the results of two observers, 
usually trained in advance, who record the 
behavior of the same children under the 
same conditions. When rating scales are 
employed, the correlation between inde- 
pendent raters or between successive rat- 
ings by the same rater after an interval of 
time can be used. Some investigators use 
the pereentage of agreement between two 
raters or observers, or between two sue- 
cessive observations or ratings, as measures 


of reliability. Since no consistent proced- 
ures are followed in calculating these per- 
centages, it is difficult to interpret them. 
More care should be taken to quantify 
such data in order to permit the use of es- 
tablished correlational procedures, In any 
event, the use of interperson reliability 
often produces significant modifications and 
improvement in observational techniques. 

Where children's products, personal doc- 
uments, or records in projective tests or sit- 
uations are available, they can be rated or 
seored by two or more persons independ- 
ently, each of whom is at the time of scor- 
ing ignorant of the others’ scoring. This is 
now known as blind analysis and has been 
extended to diagnosis and classification as 
well. Here, too, correlation coefficients are 
to be preferred to the percentages of agree- 
ment so often calculated without reference 
to error formulae. 

2. Heterogeneity and homogeneity or 
range. A serious problem arises in the in- 
terpretation of reliability, validity, and in- 
tercorrelation coefficients obtained on chil- 
dren. Since the size of a correlation coeffi- 
cient is a function of the homogeneity or 
heterogeneity of the population on which it 
is calculated, and since almost every struc- 
ture and process in children changes in some 
degree with chronological age, very high co- 
efficients can be obtained by using a wide 
age range. Reliability coefficients calcu- 
lated for a level covering a single year ean 
be raised 20 or more points by calculating 
them for a 3-year age range, Hence, in de- 
termining validity and reliability, careful 
workers usually calculate the coefficients on 
a narrow age range, usually a single year, 
in order to eliminate the heterogeneity due 
to age. When reliability coefficients from 
different studies are to be compared, cor- 
rections for range should be made or com- 
parisons avoided unless some account is 
taken of the range. Both readers of the 
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experimental literature and investigators 
should watch this problem with some care. 

Heterogeneity also affects the intercor- 
relations of separate measures. Intercor- 
relations for different motor performances 
over a range of 4 or 5 years, particularly 
at younger age levels, are exceptionally high 
and indicate the possibility of developing a 
seale for general motor skills. But, when 
calculated over a year range, the reliabili- 
ties are so low as to indicate that such a 
scale cannot be developed. Moreover, the 
reliability coefficients for motor items de- 
crease rapidly with age, whereas those for 
intelligence items increase. Thus, the ef- 
fect of age upon intercorrelations varies 
with the function studied. 

3. Contamination. Another problem in 
determining the relations between any two 
or more variables, including both validity 
and reliability coefficients, arises out of the 
manner in which the relation may be con- 
taminated by the presence of undetected 
and unmeasured factors. For instance, mo- 
tivation may affect the performance of chil- 
dren, To the extent that children vary in 
their motivation, scores are modified in 
such a way that the interpretation of the 
relations or scores is affected (Rust, 1931). 
Usually the effect of a contaminating factor 
in a large sample is to reduce the correla- 
tions obtained and thus obscure the real re- 
lations. In some instances, however, it may 
produce a spurious relation, as when both 
variables are positively related to a con- 
taminating factor. As the phenomenon of 
contamination has become recognized, there 
has been developed an actual statistical 
technique of deliberately utilizing contam- 
inating factors in order to suppress certain 
relations and to make others stand out in 
tests with several different types of scores. 
The phenomenon of contamination leads to 
a consideration of the conditions under 
which relations can best be determined. 
This involves the reduction of variable er- 


rors, whenever they occur, to a minimum 
as well as the elimination or control of 
constant errors. The size of a correlation 
coefficient is not always the result of the 
actual relation between the factors meas- 
ured; it may also be affected by poor 
measuring devices with low validity and 
reliability and by masking or contaminating 
factors. 

From the foregoing it is clear that the 
construction of a good measuring instru- 
ment is a technical job that requires much 
ingenuity and skill as well as an under- 
standing of basie principles of measurement 
and of the appropriate statistical proced- 
ures. A good instrument opens up many 
areas of research that previously were in- 


accessible. It is unfortunate that so many 
haphazard, poorly standardized, inade- 
quately evaluated, and inappropriately 


named devices are put forward. Nowhere 
is this more evident than in the fields of 
child psychology and educational measure- 
ment, where such a host of devices is avail- 
able that an annual bibliography that fills 
a volume is necessary merely to catalog 
them (Buros, 1949). Excellent discussions 
of the principles, statistical procedures, and 
techniques for validating, scaling, standard- 
izing, and determining the reliability of 
measuring instruments are found in a num- 
ber of textbooks and an extensive literature 
of articles, 
Sampling 

Some of the inconsistencies and contra- 
dictions in published research grow out of 
variations in the selection of the cases stud- 
ied. Whereas psychologists were formerly 
much concerned with the precision of meas- 
ures, the years since 1930 have been marked 
by great interest in sampling problems. For 
scientific purposes the children studied in 
any investigation become the representa- 
tives of an infinite population, whereas in 
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practical relations concern is with a finite 
population. A test of reading proficiency is 
given to a fifth grade. If the tester's in- 
terest is only in the performance of the 
children in that grade, the results obtained 
have no significance except that of helping 
the teacher with these particular children. 
But, if the test is given to establish norms 
or to compare one method of instruction 
with another, the children in this particular 
fifth grade have become the representatives 
of the children in fifth grades in our society, 
both at the moment and for some time to 
come. Hence, the question whether the 
children are a good sample of fifth graders 
becomes of paramount importance. It 
should be clear, however, that a sample 
representative of all fifth graders or of all 
10-year-olds is not always needed. Some- 
times the experimenter seeks a sample rep- 
resentative of a subpopulation which can be 
explicitly defined, e.g., fifth graders of high 
intelligence or of low intelligence. A study 
of instructional methods might give different 
results for these two subpopulations, which 
in a sense are “competing” groups. Never- 
theless, each is representative in the sense 
that it has characteristics that can be de- 
fined and on the basis of which similar sam- 
ples ean be drawn from the population. 

In drawing a sample, care must be taken 
to define the limiting terms with precision. 
For instance, to say that "problem chil- 
dren" are studied is virtually meaningless, 
since at least three definitions of such chil- 
dren are current: (a) children selected by 
teachers as difficult (Haggerty, 1925); (b) 
children referred to guidance clinics, courts, 
or institutions for delinquents (Ackerson, 
1931); and (c) normal children passing 
through a particular phase, as in Olson’s 
study of nervous habits (1929). 

The necessity of asking the questions, “Of 
what population is this group a sample?” 
and “Is it a good sample?” is not always 
recognized, Some authors carefully and 


almost apologetically limit their conclusions 
to the particular sample studied. One may 
ask, then, why publish at all? Others make 
extreme generalizations on samples that are 
neither representative nor adequate in size. 
One may ask, why publish until some effort 
has been made to secure a good sample? If 
conclusions were examined in terms of sam- 
pling procedures, many inconsequential 
studies would not appear. 

Implicit in any discussion of sampling is 
the problem of statistical significance. Since 
the purpose of research is to generalize from 
a sample to a population, the question 
whether the results obtained from a given 
sample arise by chance or are the outcome 
of the conditions being studied is pertinent. 
In modern treatments, the null hypothesis is 
assumed, namely, that whatever appears in 
any particular sample is the outcome of 
chance. It becomes the obligation of the in- 
vestigator to prove that his results are not 
likely to be chance outcomes but are the 
results of the introduced condition he is 
studying. He does this by showing the de- 
gree of confidence that can be placed in the 
differences obtained, or the likelihood that 
they would not occur by chance alone. 

Sampling problems first arose in connec- 
tion with normative studies, since the value 
of a standard is clearly a function of the 
sample. Height-weight tables and intelli- 
gence test scales are standards against which 
thousands of individual children will be 
checked for diagnostic, and practical pur- 
poses. If the standards are inaccurate or 
inadequate, the usefulness of the instrument 
is substantially reduced. 

Is a random sample of humans possible? 
At first thought it would seem possible to se- 
lect children at random, but a moment’s con- 
sideration shows that this is not possible. 
The essential condition for a random sample 
is that each individual in the population is 
as likely as any other to appear in the sam- 
ple drawn, But human beings are social and 
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live in an environment shot through with 
selective processes. In cities, families of the 
same income level live in the same neighbor- 
hoods. Each occupation and profession is 
itself selective. A church, a political group, 
a social club, a leisure-time activity is se- 
lective. Often children in the public schools 
are thought of as a typical or complete pop- 
ulation. Since some children do not enter 
public school because of mental and physi- 
cal defects, and others go to private schools, 
even the kindergarten or first grade is 
somewhat selective. After school entrance 
some children progress more and others less 
rapidly. In a short time the children of a 
given chronological age are spread out over 
a number of grades. If one were to study 
all first-grade children in an area with com- 
pulsory education, a better sample would 
be secured than if seventh or eighth grad- 
ers in the same schools were tested. Since 
many children never go to high school and 
only relatively few get to college, high 
school and college populations are far from 
representative. Even the schools and areas 
within a city are highly selective. Table 1 
from Maller (1933) shows the mean IQ's of 
fifth-grade children in 273 health areas in 
New York City. The mean IQ for the 
areas varied from 74 to 120. If a school 
selected for studying happens to be one with 
a mean IQ of 74, or with a mean IQ of 119, 
how typical or valid would the generaliza- 
tions be? 

Stratified Sampling. To meet the prob- 
lems imposed by the differential selection of 
human beings by their social environments, 
various techniques have been evolved for 
drawing stratified samples from the total 
population. For example, since the child 
population of the states varies, an investi- 
gator might draw a sample from each state 
that was proportionate to the total child 
population of the state. Stratified sampling 
assumes that the total population can be di- 
vided into classes in accordance with known 


TABLE 1 


DierRIBUTION or Mxaw IQ's IN 273 Hearn 
Areas IN New York Crry 


(Based on the examination of 100,153 fifth- 


grade children) 
Scale Frequency 
118 2 
114 11 
110 18 
106 42 
102 46 
98 57 
94 40 
90 29 
86 14 
82 7 
78 6 
74 1 
Total 273 
Mean 100.43 
sD 8.28 
and measurable characteristics. Within 
these classes the size of the sample selected 


is proportionate to the size of the class in 
the total population. Stratified sampling 
has been given great impetus by the devel- 
opment of publie-opinion polls in which 
such sampling is eritieal. The poll proced- 
ures involve the use of sampling criteria 
laid down in advance by means of which a 
sample that mirrors a total population can 
be selected. See Yule and Kendall (1937) 
for principles of stratified sampling, Mc- 
Nemar (1946) for a critical discussion of 
opinion polling, and Peatman (1947) and 
various other statisties textbooks for pro- 
cedures. 

Students often confuse the meaning of 
random and stratified samples, particularly 
because of the modern emphasis on random 
sampling. Some assume that a randomized 
sample of a population automatically guar- 
antees a good representation of the total 
population. Actually, such a representation 
can be guaranteed for a single sample only 
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by stratification, unless the sample is itself 
à very large proportion of the total popula- 
tion. Inspection of a sampling distribution 
for any statistic reveals that many partic- 
ular samples selected at random are far 
from a correct representation of the rela- 
tion under study. In industrial work with 
quality control this problem is met by tak- 
ing a series of random samples. But in 
psychological work this is not ordinarily 
done. However, within stratifications based 
on known characteristics samples are usu- 
ally drawn at random, particularly if large 
populations are available to the investi- 
gator. 

In the selection of stratified samples of 
children, the following breakdowns are com- 
monly used. 

Age. In many earlier studies the num- 
bers of cases at different age levels varied. 
In modern studies the problem of age sam- 
pling is solved by using the same number of 
children at each age level, say 100 at 2 
years, 100 at 3 years, and so on. Age strat- 
ifieation ean be further controlled by test- 
ing children on their birthdays, or selecting 
children within 1 month of their birth date, 
instead of selecting over a range of a whole 
year within the age classification. This lo- 
cates the points on an age curve more pre- 
cisely, increases the accuracy of the deter- 
minations, and gives the same results as a 
larger sample over a wider age range. Se- 
lecting a constant number of children at 
each age level not only improves sampling; 
it also simplifies caleulations and the deter- 
mination of various statistical constants. 

Sex. Some of the earliest studies on chil- 
dren, even those on physical growth, made 
no distinction between the sexes. But now, 
since it has become clear that some devel- 
opmental phenomena differ in the sexes, the 
praetiee of reporting results on boys and 
girls separately is almost universal. The 
common praetiee is to use equal numbers of 
boys and girls, The age sample of 100 chil- 


dren described above would, with sex strati- 
fication, consist of 50 boys and 50 girls at 
each age level. Although an equal sex di- 
vision is not absolutely representative at all 
ages of the true proportion of the sexes in 
the population, it is so close to it that no 
error is introduced. 

Location or Area. In the early standard- 
ization of intelligence tests, particular ef- 
forts were made to secure children from 
different areas and. parts of the country on 
the assumption that there was great varia- 
tion with geographical location. In the 
past educational standards, the enforce- 
ment of school attendance, and the content 
of the curriculum varied widely. But, as 
conditions improve in backward areas and 
as modern means of mass communication 
develop, these differences tend to disap- 
pear. Anderson (1936) found differences 
with geographical location relatively small 
in comparison with differences in cultural 
or socio-economic status. A professional 
person’s son in Alabama lives more like and 
is more like a professional person’s son in 
Michigan than either is like a laborer’s son 
in either state. 

Rural-Urban. One difference in location 
is of some importance; that of rural or 
urban residence. Baldwin, Fillmore, and 
Hadley (1930) found significant differences 
in intelligence test scores, and the studies of 
the College Entrance Examination Board 
have revealed some differences in verbal and 
problem-solving ability, the former in favor 
of city adolescents and the latter in favor 
of rural adolescents. With improved means 
of transportation, the consolidation and 
equalization of schools, and the widespread 
extension of the radio, many of these differ- 
ences are disappearing. A surprisingly 
large proportion of all the studies on chil- 
dren that are available in the literature 
have been done on city children because 
they are more readily available. 
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Cultural or Socio-Economic Level. Hu- 
man societies are divided into strata based 
on income, educational level, cultural back- 
ground, and a variety of related factors. 
Because these strata differ markedly in the 
facilities and opportunities afforded chil- 
dren, a significant sampling problem arises. 


available. One of the most widely used so- 
cio-economie devices is the Minnesota Scale 
of Paternal Occupations (Goodenough and 
Anderson, 1931; Institute of Child Welfare, 
1950), which divides adult males into 
seven classifications according to their oc- 
cupations as in Table 2. 


Class I. Professional 
Class II. Semi-professional and managerial 


Class III. Clerical, skilled trades, and retail business 


Class IV. Farmers 


Class V. Semi-skilled occupations, minor clerical po- 


sitions, and minor business 


Class VI. Slightly skilled trades and occupations re- 


quiring little training or ability 


Class VII. Day laborers of all classes (including agri- 


TABLE 2 
CLASSIFICATION OF OCCUPATIONS or EMPLOYED MALES IN THE UNITED STATES 
1940 Census Sample 

"Total Percentage | 100 50 

922,156 2.71 3 2 
2,436,397 7.16 7 4 
4,808,143 14.13 14 T 
5,192,658 15.26 15 7 
8,129,266 23.89 24 12 
4,954,463 | 14.56 15 7 
7,584,820 22.29 22 11 


culture) 


Various proposals have been made for its 
solution, The most common involve selec- 
tion either in terms of a single factor, such 
as paternal occupation or income level; or 
in terms of a series of questions covering 
occupation, income, possessions, etc., as in 
the Sims’ scale (1928) or the very complete 
scale of Leahy (1936); or in terms of cul- 
tural level, as in the studies of Warner et 
al. (1949). 

Many modern studies in child psychology 
control selection in terms of paternal occu- 
pation, which has a distinct advantage, 
since the occupational distribution for any 
particular area or section or for the country 
as a whole can be determined from census 
data. Paternal occupation is one of the few 
cultural facts for which universal figures are 


To set up a sample of 100 children at any 
age level, knowing the occupation of their 
fathers, proportions can be matched by 
rounding the percentages; or by rounding 
to even numbers the sample can be split 
in half to permit control of sex as well as of 
occupation. The third and fourth columns 
of Table 2 show samples for 100 and 50 
cases, respectively. It should be noted, 
however, that this sampling is concerned 
with increasing the accuracy of the mean 
and standard deviation of the whole distri- 
bution, not with determining the differences 
between occupational groups. If differences 
between occupational groups are to be de- 
termined, precautions have to be taken to 
secure enough cases in each class to give 
confidence in the comparisons, 
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If published data are checked, much 
sampling is found to be far from typical. 
Children from the extremes are more read- 
ily accessible than children in the middle 
ranges. Parents in the upper three oceupa- 
tional groups, which contain 23 per cent of 
the population, tend to be more coopera- 
tive, more easily reached, more interested 
in programs of measurement, and more 
likely to volunteer or take advantage of 
an agency set up for children, Some par- 
ents in classes VI and VII are in close con- 
tact with social agencies, day nurseries, ete. 
A private school with tuition draws its pop- 
ulation almost entirely from classes I and 
IL A day nursery or a settlement house 
draws its population from classes VI and 
VII. Thus classes IIT and V in the urban 
areas tend to be neglected, and only very 
few studies contain representatives of the 
rural groups in classes IV and VII. 

The necessity of controlling occupational 
backgrounds depends upon the correlation 
of the particular characteristics studied with 
occupational status. But a very substantial 
number of traits, environmental conditions, 
facilities, ete., have been shown to be corre- 
lated in some degree with occupational 
status (Anderson, 1936). 

Combinations of Controls in Sampling. 
In most investigations in which sampling is 
controlled, a number of controls are used 
simultaneously. The most common are age 
and sex; to these, many modern studies 
add a control of socio-economic or cultural 
status. School grade is frequently used. 
Urban and rural residence are less often 
added. Either mental age or IQ is some- 
times used as a control. The selection of 
controls depends upon the nature of the 
study and the size and location of the popu- 
lation available for study. In general, the 
deliberate control of sampling through lay- 
ing out criteria in advance is the ideal. 
Failing control of sampling, it is important, 
especially for the subsequent integration 


and interpretation of research findings, to 
give such complete descriptions of the sam- 
pling used in any investigation that the 
reader will be able to compare the results 
with other studies and make the integration 
himself. The minimum is chronological age, 
sex, socio-economic status, and school grade, 
with such additional material as mental age 
and urban and rural residence if it is avail- 
able. 

Use of Readily Obtained Data as a Base 
for Sampling. Since obtaining a sample 
which possesses defined characteristics pre- 
sents difficulties, investigators secure chil- 
dren for study in various ways. One 
method is to consult school or institutional 
files and to use the recorded data as a base 
from which to make a selection, The names 
of children who meet stated requirements 
as to age, sex, socio-economic status, intelli- 
gence, achievement, etc, can be chosen. 
Usually a list with at least, twice as many 
names as needed in each defined eategory 
is made up. The names are then random- 
ized within the category, e.g., 9-year-old boys 
of occupational class III, and the children 
are contacted in order and examined. If a 
given child cannot be located, the investi- 
gator moves on to the next one in the cate- 
gory. Sometimes a large number of avail- 
able persons are examined, in order to draw 
a smaller sample which possesses known 
charactersistics for a more detailed study. 
For instance, in the Griffiths study (1952) 
the cooperation of many P.T.A.’s was se- 
cured, and thousands of parents filled out a 
face sheet and a brief inventory of their at- 
titudes toward behavior difficulties. From 
the face-sheet data a sample meeting de- 
fined criteria were selected. The attitudes 
of the children of these parents toward the 
same difficulties were obtained, and cross- 
comparisons of parents and children within 
various educational and occupational classes 
were made. By using data on the most 
readily available large population, much 
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time is saved and a much more meaningful 
and precise attack can be made on the 
problem in hand. Although investigators 
often find it disturbing to throw away data 
that have been collected, there are instances 
in which such elimination increases the sci- 
entific information gained from a study. 
Sometimes it is possible to analyze the data 
in the rigidly controlled sample for some 
purposes, and to use it plus all the other 
data for other types of analysis. 

Size of Sample. The size of the sample 
necessary to secure significant results for a 
particular problem presents a real diffi- 
culty. In the 1930’s it was assumed that 
the more cases used the more significant 
were the results, Although this principle 
is still sound, provided the sample is ade- 
quate in character, nevertheless most scien- 
tifie workers are under practical limitations 
of time, money, and availability of subjects. 
It then becomes desirable so to design and 
arrange a study that the results will be sig- 
nificant, without undertaking a great 
amount of unnecessary experimentation. 
From modern discussions it is clear that a 
small sample selected in accordance with 
criteria rigidly laid down in advance gives 
more significant and meaningful results 
than does a larger sample the characteris- 
ties of which are unknown, The better 
publie-opinion polls and the sampling tech- 
niques used in modern industry are based 
on this principle. But some students as- 
sume that small samples have some pecul- 
iar virtue of their own and interpret Fish- 
er's work as supporting that position. But 
Fisher is quite clear that a large sample is 
to be preferred to a small sample; his dis- 
cussion is concerned essentially with secur- 
ing the maximum scientific information 
from the sample available and with the in- 
effective use of disproportionately large 
samples that yield relatively small returns 
when more effort put into design and less 
into collecting data on a large and miscel- 


laneous sample would yield much more 
scientific information. Harris, Horvitz, 
and Wood (1948) have outlined methods 
for deciding on sample size in designing ex- 
periments in which specified degrees of ac- 
curacy are desired in determining confi- 
dence intervals, the significance of means, 
and differences between means. 

The size of the sample also varies with 
the type of problem under investigation, 
For instance, reaction time can be deter- 
mined with great accuracy on a small num- 
ber of cases, whereas measures of more 
complex processes need a larger number of 
cases. Further, the size of the sample de- 
pends upon the number of relations in- 
volved. Where two variables are studied 
and extraneous factors are rigorously con- 
trolled by the experimental set-up, a smaller 
sample is necessary than when the weight 
and pattern of many factors contributing 
to a complex area of behavior are to be 
studied without rigorous experimental con- 
trols. Precision depends also upon the re- 
liability and validity of the measuring in- 
strument. With coarse instruments more 
eases are needed to establish whatever 
trends or relations exist. — MeNemar's 
(1940) bibliography and article on sam- 
pling closes with this statement: “Perhaps 
the confidence to be placed in the results 
of a study should vary directly with the 
amount of information concerning the sam- 
pling and experimental techniques rather 
than inversely with the square root of the 
number of cases” (p. 363). 


The Organization and Design of 
Studies 


Experimental design is a phrase that has 
been used for a plan or outline of an in- 
vestigation that (1) states a problem or 
hypothesis precisely, (2) defines a popula- 
tion or supply, (3) draws from the popula- 
tion a sample for study, and (4) arranges the 
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observations and measurements of single 
and multiple factors in such a way that 
maximum information will be obtained 
(Fisher, 1936, 1937). Information as here 
used means “scientific information," not 
merely a collection of facts. It refers to 
facts and principles, and their interrela- 
tions. An essential element in design is 
the deliberate control of the number of 
eases, the number of samples, and the repli- 
cation necessary to secure the information 
wanted. Design implies that the methods 
of measurement and control, and the sam- 
pling procedures, are laid out in advance 
and are interrelated. Seriatim and isolated 
experiments are consolidated into single 
studies in order to secure more scientific 
information with a smaller number of 
cases and to evaluate the interaction of fac- 
tors statistically in a way impossible in one- 
factor studies. An ideal of design is the se- 
euring of maximum information for a given 
expenditure of time and energy. Fisher and 
his followers have also provided new sta- 
tistical tools with which to determine sig- 
nificance, analyze variance, and study in- 
teraction. 


Design. The problem of design is an old 
one. In laboratories systematic arrange- 


ments to control factors have always been 
used, Although many such designs have 
neglected sampling criteria for subjects, 
much concern with the number and charac- 
ter of the observations necessary for gen- 
eralization has been shown. For example, 
Melton (1936) presented an extensive dis- 
cussion of experimental methodology in 
learning which has important implications 
for other fields. Brunswik (1947) pre- 
sented detailed analysis of experiments in 
physieal and social perception. 

The term *design" may be broadened to 
cover all schemata for investigations, labor- 
atory experiments, and control group stud- 
ies by means of which observations are sys- 
tematically structured. The sampling con- 


trols set up by Fisher may be regarded as 
particular instances of a more general prob- 
lem. Past and projected investigations can 
be examined with respect to their design, 
and questions regarding their quality or the 
adequacy of the design can be raised. Is 
the design such that information will be ob- 
tained? Will the maximum information in 
terms of the amount of time, money, en- 
ergy, and number of cases available be 
obtained? Of these questions, the second 
is the more important because it implies a 
type of planning that will enable the inves- 
tigator to know in advance what he may 
expect from his efforts and assumes some 
knowledge both of the variables under in- 
vestigation and of the specific hypoth 
involved. 

The plan or sehema of published or 
projected studies may be represented in 
diagrammatic form, as in the chart show- 
ing the technique of the control group on 
page 47. The Latin square is a diagram 
of an investigation in algebraic form. 

Discussions and demonstrations of the 
manner in which Latin squares can be used 
in the design and analysis of psychological 
experiments are found in Grant (1948), It 
is clear that the theory and practice of ex- 
perimental design are advancing with great 
rapidity. Grant's (1950) article and books 
by Johnson (1949), Edwards (1950), 
Cochran and Cox (1950), Anderson and 
Baneroft (1952), and Kempthorne (1952) 
summarize modern developments, The im- 
plications of postulates for a system of ex- 
periments may be put in terms of symbolic 
logie, as in Hull et al. (1940), or in topo- 
logical diagrams, as in Lewin (1936). 
Methods of representing design in general- 
ized symbolie form are of great value in 
planning studies and in thinking through 
to their outcomes, since they abstract in 
some degree from the material partieular to 
an investigation and lead to the essential 
features underlying many different studies. 
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One can hardly engage in this symbolic 
process without improvement in the spe- 
cifie study undertaken. 

Experiment. The phenomena of interest 
to science seldom occur in isolation or with 
such high frequency that observations can 
readily be made. No matter how careful 
the recording or how unbiased the observa- 
tion, progress is slow when science has to 
await natural occurrences in natural set- 
tings. Experiment, or the deliberate at- 
tempt to isolate phenomena and reproduce 
them frequently enough under controlled 
conditions in order to determine their char- 
acteristic relations, then, becomes the pri- 
mary and basic scientific method. 

Not all phenomena, however, are equally 
adaptable to the use of experimental tech- 
niques. For instance, because of the long 
life span of the human, experiments in hu- 
man genetics are sharply limited. Investi- 
gators turn to short-lived animals, such as 
the fruitfly, which produce many genera- 
tions in a short time, in order to control and 
isolate the significant factors. Similarly, 
the complexity of the human environment 
and the irreversibility of behavior make 
many growth, developmental, and social 
phenomena not readily susceptible to lab- 
oratory experiment. But science has and is 
developing other techniques for securing 
data and making generalizations in those 
instances. One result of these methods is 
that key experiments ean be introduced at 
some points in the complex manifold. 

In making experiments two methods are 
used either singly or together to control 
various faetors: (1) making given faetors 
constant in order that they may not affect 
the partieular faetors under observation, 
and (2) isolating a factor or purifying a 
substance by eliminating all extraneous ma- 
terial and then studying its nature and ef- 
fects. In either method the experiment 
takes the complex phenomena of nature, 
breaks them up into segments, studies the 


action and relations of these segments, 
either singly or in combination, and arrives 
at appropriate generalizations. Every ex- 
periment is an abstraction, since material is 
pulled out of its individual context. What- 
ever the method used, the control is delib- 
erate and in a sense artificial. Thus, in a 
relatively simple experiment, children simi- 
larly motivated and free from distracting 
influences throw a ball at a target from a 
known distance in a special room in order 
that learning may be studied. Or, in a 
complex experiment, a series of difficult 
tasks may be set before children working 
individually, in groups without team struc- 
ture, or in groups as members of teams, 
and praise may be given to half the children 
in these varied tasks and withheld from the 
other half. Thus the effect of individual ef- 
fort, effort under social facilitation, and 
effort under competition may be compared 
both with and without the special incentive 
of praise. Such a complex experiment in- 
volves a systematic arrangement, with rota- 
tion of stimulation and groups in order that 
the weight and nature of various factors 
may be determined and compared. 

However, in most experiments on chil- 
dren a major difficulty is soon encountered. 
If an attempt is made to use the same sub- 
jects over again with the same or different 
stimulation, the children will have changed 
because of growth and the incidental and 
formal learning which constantly goes for- 
ward. Hence, control groups become nec- 
essary. 

The Control Group. In actual praetice 
experiments are enlarged to include a sec- 
ond group of children in which the partic- 
ular factors under observation are not in- 
troduced and which is periodically measured 
in the same way as the group of children in 
the experiment, called the experimental 
group. The use of an experimental and 
control group permits comparison between 
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children subject to and children not subject 
to an introduced condition. The method of 
the control group has many ramifications 
and many modifications. Figure 1 shows its 
essential features. 

In this diagram periodic tests or measure- 
ments are indicated by solid lines, the ex- 
perimental condition by cross-hatched lines, 
and the absence of this condition by dash 


First Training 
test period 
A 


Experimental 


Control 
group 


Such a design can be extended by adding 
other groups subjected to different condi- 
tions. The number of cases used may vary 
from 2, as in co-twin control, to large popu- 
lations. Usually in setting up control 
groups the capacities or present attain- 
ments of the children are matched and vari- 
ations are then introduced into the environ- 
ment or context. Thus, the experimental 
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lines, The lighter solid lines indicate ac- 
cessory tests or measurements which might 
be used to measure transfer or spread be- 
cause of the introduced condition, Differ- 
ences between first tests and end tests re- 
veal the immediate effects of the condition 
introduced, and differences between first 
tests and final test the permanency of those 
effects. Measures of the differences be- 
tween the experimental and the control 
group can be obtained in a variety of ways, 
such as dividing the gain in the experimen- 
tal group by that in the control group or 
by expressing gains in both groups as per- 
centages of the original score. Such manip- 
ulations often clarify thinking about the 
relations involved. 


Technique of the control group. 


group may be exposed to typewriters while 
the control group is not, in order to deter- 
mine the effect of typewriters upon spell- 
ing, reading, and writing (Wood and Free- 
man, 1932). Or the experimental group 
may have geography lessons plus motion 
pictures, and the control group geography 
lessons without motion pictures. The ex- 
perimental group may have one type of in- 
struction in reading, and the control group 
another. The experimental group may be 
given intensive training in motor, intellec- 
tual, or linguistic skills, while the control 
group moves ahead in its ordinary environ- 
ment. But the control group may consist 
of a group of children that differ markedly 
in a factor under study, as when children 
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of high intelligence are compared with those 
of low intelligence or children of high musi- 
cal eapaeity are compared with those of 
low musieal capaeity. 

In using a control group an attempt is 
made to secure a reference line or base from 
which comparisons can be made. Logically, 
it seeks to avoid generalizations based upon 
mere concomitance by taking account of ex- 
ceptions, that is, by determining whether or 
not the change occurs in the absence of the 
particular factor or factors under consider- 
ation as well as when they are present. To 
the naive observer concomitance often seems 
of high importance; the scientist must de- 
termine whether the concomitance is genu- 
ine or accidental. In an only child with a 
behavior problem, no doubt exists as to the 
presence of the problem in the particular 
child. But someone may generalize that 
“onliness” and “behavior problems" are re- 
lated. 

For the scientist the critical question is 
how much confidence ean be placed in such 
a generalization—not the fact that the two 
events occurred together in a particular se- 
ries of instances. Even additional cases in 
which only children and behavior problems 
went together would not eliminate the pos- 
sibility of bias, sampling errors, or misin- 
terpretation. It is absolutely necessary to 
secure information on the proportion of 
only children who do not show behavior 
problems and on the proportions of non- 
only children who show and do not show 
behavior problems. With such a fourfold 
table based on a sufficient number of sub- 
jects the association between being a behay- 
ior problem and being an only child can 
be measured and a generalization made in 
which the scientist can repose confidence. 

Whether control is achieved by artificial 
and deliberate laboratory methods, by par- 
allel groups, or by statistical analysis, all of 
which seek to determine net relations, there 
are three distinct methodological problems. 


The first is the determination of the rela- 
tions between and interactions among the 
variables under consideration. This is a 
matter of descriptive statistics. The second 
is the determination of the confidence to be 
placed in the relations as determined. This 
is a matter of the statistics of inference. 
Confidence, expressed as a measure of sig- 
nificance or as a fiducial limit, involves dis- 
proving the null hypothesis by showing the 
extent to which the results depart from 
chance. The third is the matter of the psy- 
chological significance or meaningfulness of 
the relations found. This should not be 
confused with statistical significance. For 
example, differences in hair color among hu- 
man beings, which statistically are of great. 
significance, are of almost no psychological 
significance. Or a difference so small that it 
requires 1000 cases for its statistical dem- 
onstration will have no psychological &ig- 
nificance (MeNemar, 1940). Psycholog- 
ical significance depends upon (1) the fit 
of the generalizations within the framework 
of our existing knowledge, (2) their capac- 
ity to reorganize thinking and make mean- 
ingful data that did not previously fit, and 
(3) their usefulness in predietion and con- 
trol. 

The Matched Control Group. In this 
variation of the control group, the children 
within a defined group are divided into two 
groups as nearly alike as possible. Through 
preliminary measurements their status is 
determined and the best possible matches 
made within the framework of the group. 
With one variable involved, the matehing is 
very simple. By putting the top child on 
the matching variable in the experimental, 
the second in the control, the third in the 
control, and the fourth in the experimental 
group, and so on, with alternating reversals 
through the population, the means and the 
standard deviations of the two groups are 
equalized. As the number of variables on 
which matching is done increases, the possi- 
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bilities of matehing within narrow limits is 
reduced and a much larger population is 
necessary in order to secure precise matches. 
In the best applieations of this technique 
the eriteria for matehing are laid down in 
advance and then adhered to rigidly. Thus, 
for example, where matching is done on 
more than one variable, the sexes can be 
equalized, socio-economic status matched in 
terms of parents’ occupation, chronological 
age can be matched within 3 months, and 
IQ within 10 points. 

Usually matching on the variable in which 
the experimental condition is to be intro- 
duced is very precise. The choice of match- 
ing factors depends upon this variable. If 
it is positively correlated with another fac- 
tor, that factor should be controlled; if 
there is no correlation, control is not nec- 
essary. For instance, in studying motor 
skills, it is usually not necessary, except 
with very young children, to control either 
intelligence or socio-economic status, since 
the correlations between either of these fac- 
tors and motor skill for homogeneous age 
and sex group is very low. But in a study 
of language, with which both socio-economic 
status and intelligence are positively corre- 
lated, both should be controlled, It might 
appear that, sinee the means and devia- 
tions for both groups on the original meas- 
urements are known, a correction could be 
applied to take care of differences in intel- 
ligence and socio-economic status. Al- 
though this is partly true, it is likely that 
any gain in language ability in the course of 
the experiment would be differential with 
respect to both intelligence or socio- 
economie level. Hence, a spurious differ- 
ence would be obtained even though a cor- 
rection had been applied. 

There is always the possibility of so com- 
pletely controlling the variables that little 
or no variation with the experimental con- 
dition is permitted. Sometimes more is 
held constant than should be. This may 


happen with the matching variables but is 
much more likely to occur within the ma- 
terials or procedures used in the experimen- 
tally introduced condition. Thus, in an ed- 
ucational experiment, materials, textbooks, 
and exercises were so closely parallel for two 
groups compared for two different methods 
of instruction that no differences were ob- 
tained. Yet, in the actual practical use 
of these methods of instruction, the ma- 
terials, textbooks, and exercises vary with 
the method of instruction. In experiments 
evaluating laboratory instruction in science, 
matching was done on a preliminary exam- 
ination, but the final testing was done on 
the lecture material common to both groups 
and not on the laboratory content. Gates 
and Taylor (1926) found little or no dif- 
ference between an experimental and con- 
trol group as a result of training in a simple 
motor skill, whereas Mattson (1933), work- 
ing with skills of three levels of complexity, 
found that the results obtained in a con- 
trolled experiment varied with complexity. 
And Jersild (1932), who found little change 
in motor skills of a simple type, with train- 
ing, found much change in musical ability, 
that is, the ability to reproduce pitches and 
intervals, Since these studies suggest that 
the results obtained in eontrol-group ex- 
periments vary with the measures used to 
test the effeet, the complexity of the proc- 
ess itself, and the type or modality of the 
process, great care must be exercised in in- 
terpreting the results. 

One source of statistical misinterpretation 
is found in the use of measures for evalu- 
ating the differences between experimental 
and control groups. Many investigators 
have used the formula for significance 
in which the correlational term is absent. 
When the phenomena studied are positively 
correlated with the factors by means of 
which the matching is done, that formula 
for the standard error of the difference 
in which the correlation coefficient is pres- 
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ent or some modification of it should be 
used. MeNemar (1940) and Peters and 
Voorhis (1950) diseuss the appropriate sta- 
tistical formulae. 

Furthermore, in pairing, controlling a fac- 
tor such as intelligence also partially con- 
trols socio-economic status because of their 
high positive intercorrelations. McNemar 
points out that, as one increases the num- 
ber of variables over which control is exer- 
cised, the returns obtained diminish much 
as do weights in a regression equation, 
where many overlapping variables are used. 
Thorndike (1942) points out some of the 
fallacies in matched group experiments. 
The question of the number of variables 
necessary for control for the particular 
study at hand should be carefully consid- 
ered in advance, as no rule can be laid 
down to cover all studies. In most modern 
studies the variables used for matching are 
(1) sex, (2) chronological age (or school 
grade in educational studies), (3) intelli- 
gence, (4) socio-economic status, and (5) 
initial status on the factor investigated. 

Solomon (1949) has shown that addi- 
tional control groups facilitate analysis in 
experiments in which tests are given before 
and after an experimental training pro- 
cedure. In a second control group the pre- 
test is omitted when it might result in an 
interaction with the training procedure. A 
third control group, omitting both the pre- 
test and the training procedure, is desirable 
if an uncontrolled extraexperimental event 
may affect all groups. The third control 
group makes pretest effects completely or- 
thogonal to the training effect and permits 
independent evaluation of the effect of (1) 
the training procedure, (2) the pretest, and 
(3) the interaction of pretests and train- 
ing. (See also Grant, 1950; Canter, 1951.) 

Controls Drawn from a Supply. In many 
studies the individuals in a finite popula- 
tion are paired with children drawn from a 
supply of cases in the general population. 


If the supply from which the control group 
is drawn is large, very precise matching 
can be done to meet very narrow criteria. 
Thus the investigator may be able to match 
chronological age within 10 days on either 
side of the birthday, IQ's within 5 points, 
and socio-economic status, sex, and other 
factors rigidly. The number of cases neces- 
sary to secure pairs increases with the num- 
ber of matching variables used. Thus, in a 
study by Goodenough (1928b), in which 
children were paired with respect to sex, 
age, IQ, education of father, education of 
mother, socio-economic status of the father, 
and the nativity of parents, a supply of 
more than 300 children was necessary in 
order to secure matches for an experimen- 
tal group of 28 children. 

Matching after Exposure to Experimental 
Conditions. Sometimes in a minor variant 
of the control-group technique one segment 
of a fairly large population is exposed to ex- 
perimental conditions and another is used 
as control, and the matching is done after 
the collection of data for both segments. 
It is often more convenient to test all the 
children in a classroom or school in order 
not to interrupt the school routine by draw- 
ing out the special cases needed. Later, as 
the matching is done, the irrelevant cases 
are discarded. Note that here, too, the 
criteria laid down for matching must be 
clearly stated, rigidly adhered to, and the 
matching done on the first measures ob- 
tained, not on the end results. 

Ex Post Facto Matching and Analysis. 
When an extensive series of records is avail- 
able for a large population, it is possible to 
select groups in accordance with defined 
criteria on the basis of the records and to 
compare them in terms of outcomes. This 
procedure is called by Greenwood the 
method of ex post facto analysis. Both 
Greenwood (1945) and Chapin (1947) have 
devoted much attention to its implications 
and use, as well as to other methods of de- 
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sign for sociological data. Essentially it 
consists of projeeting sampling criteria for 
control purposes on already existing data 
and rigorously selecting cases which can be 
defined with high precision in terms of their 
original status. There is no theoretical ob- 
jection to the technique. If, for instance, 
the records of 100,000 children examined 20 
years earlier were available and three 
groups of 1000 cases each of bright, aver- 
age, and dull children were selected and 
their careers followed to the present, the 
results would be excellent. In fact, the 
method might even have some advantages 
in that, since the children did not know that 
they were being studied for a special pur- 
pose, the results would not be distorted by 
awareness of being in a specially selected 
group. This method must be sharply dis- 
tinguished from any selection of cases in 
terms of end results, a method obviously 
defective from the standpoint of drawing 
scientific generalizations. 

Co-Twin Control. Because nature does 
an excellent job of pairing in identical twins, 
the method of co-twin control offers an un- 
usual opportunity for attacking many scien- 
tific problems. One or more pairs of iden- 
tical twins are selected; one member of each 
pair is exposed to a particular condition 
while the other child is not so exposed. 
Pretests are given, followed by exposure 
and tests and final tests after an interval. 
Gesell and Thompson (1929), Hilgard 
(1933), and Strayer (1930) are good exam- 
ples of such studies carried on for short pe- 
riods. In these investigations the twins 
used in the separate parts of the studies 
were reversed; ie. in one, twin A was 
given the experimentally introduced condi- 
tion while twin B was held as control, and 
in the next twin B was given the experi- 
mental eondition and twin A held as con- 
trol. In the MeGraw (1935, 1939) study 
of Johnny and Jimmy, Johnny was given 
intensive training in motor skills over many 


months while Jimmy was not. Periodically 
both twins were given standard develop- 
mental tests, as well as tests in the specific 
functions in which training was given. 
Later on the twins were reversed for some 
training, and still later entirely new test 
and training situations were given to both. 
The method of co-twin control also permits 
many variations, not only in setting up par- 
allel groups but also in setting up contrast- 
ing groups, as in the study of identical 
twins reared apart and the many studies of 
twin resemblances. 

An interesting variation of the control- 
group technique is found in Kellogg and 
Kellogg (1933), who reared an infant chim- 
panzee and a human infant under similar 
conditions and made comparative tests and 
observations of performance at various in- 
tervals. 

Control by Groups Rather than by Indi- 
viduals. Pairing may be done on the basis 
of groups rather than individuals. For ex- 
ample, a school in a middle economie dis- 
triet in one city may be paired with a simi- 
lar school in another city of the same size, 
and so on. In one half the schools instruc- 
tion of one type is given, while in the other 
instruction of another type is given or a 
particular experimental condition is intro- 
duced, An excellent example is found in 
the Wood and Freeman (1932) study of the 
influence of the typewriter in the elemen- 
tary school, in which 21 publie schools in 8 
cities were used as controls and 22 public 
schools in 8 cities as experimentals, together 
with 3 private schools for controls and 8 
for experimentals. Some 15,000 children 
participated in the experiment. In this 
type of study comparisons may be made in 
terms of schools, grades, and individual 
children’s performance. It is a question 
whether results of equal statistical and psy- 
chological significance might have been ob- 
tained with much less expense, time, and ef- 
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fort by using smaller numbers of children 
matched for individual performance. 

Although the trend of modern statisties is 
away from large numbers of cases toward 
small numbers selected in accordance with 
rigorously defined eriteria, there is some dif- 
ference of opinion in the field of educational 
research, where large populations are avail- 
able. Peters and Voorhis (1940), in a chap- 
ter on controlled experimentation, stress 
precise matching of individuals, whereas 
Lindquist (1940), in an extensive discussion 
of a variety of control designs for groups, 
favors the use of schools. 

Control by Statistical Devices. In the 
experiment an attempt is made to isolate 
or make constant the effect of factors by 
artificial control of conditions, selection of 
subjects, ete. By the use of partial corre- 
lation a somewhat similar result ean be se- 
cured. Suppose that the relations among 
the three variables intelligence, time spent 
in study, and scholastic success are investi- 
gated. After measurements on each of the 
three variables are secured for a group of 
children, time of study can be held con- 
stant in a partial correlation and the net 
relation between intelligence and scholastic 
success determined. Or the obtained vari- 
ation in scholastic success can be broken 
down by an analysis of variance into its 
components and their contribution to the 
manifold determined after the variation re- 
sulting from chance is eliminated. Or two 
groups of children, one of high the other of 
low intelligence, can be paired with respect 
to time spent in study and their scholastic 
performance can be compared, or the re- 
lation between intelligence and scholastic 
success can be determined for a group of 
children who vary with respect to intelli- 
gence and who are placed under conditions 
in which all study for equal amounts of 
time. Thus the same problem is attacked 
in four different ways, ranging from com- 
plex to simple statistical treatments. By 


deliberate control of factors much of the 
subsequent need for complex analysis is 
eliminated. This brings out a very impor- 
tant point with reference to method; in 
general, control of conditions in advance is 
to be preferred to masses of measurement 
accumulated on many cases without con- 
trol. Good experimental design may make 
complex statistical procedures unneces 
But it should also be clear that, in many 
manifolds involving complex related vari- 
ables, the relative weight of various factors 
and of their interaction can be analyzed 
only by complex statistical procedures. 
Hence, experimental and statistical methods 
complement each other and work toward 
the same goal of maximum scientific infor- 
mation on the particular problem in hand. 
A good practical rule is to control what- 
ever variance is possible either by delib- 
erate manipulation of conditions or by 
stratification and to randomize whatever 
variance remains in order to minimize its 
effects on the relations under study. 


ry. 


The Evaluation of a Study 


Every advanced student and investigator 
reads many scientific articles and mono- 
graphs. Such reports on investigations 
should not be aecepted at their face value 
but read carefully and critically in order to 
separate out the firm and stable facts and 
generalizations. The reader's attention is 
called to the “Standards for Appraising Psy- 
chological Research,” prepared by Wolfle 
et al. (1949). 

Following is an outline that has proved 
of value both in evaluating studies and in 
checking on studies that are being planned. 
Tn a sense it summarizes much of what has 
been said in earlier pages. Although it 
could be extended to include many more 
details, it has been kept as brief and sche- 
matie as possible. 
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1. Problem. Is a signifieant problem at- 
tacked? Is an hypothesis that may be sup- 
ported or refuted by the data collected set up 
and clearly stated? Or, if it is a normative 
or survey study, have adequate precautions 
been taken to insure that the final results will 
be of value in understanding children? Is 
sufficient account taken of the results of past 
studies and of the interrelation of scientific 
principles to permit the fitting of the results 
of this study into the framework of scientific 
understanding? 

2. Design and sampling. Is the study so 
planned that it will give an answer to the 
problem proposed? Can the design be 
graphed or represented in other symbolic 
form? Is the number of cases adequate? 
How are they selected from the total popu- 
lation? Of what total population or supply 
are they the representatives? Within the 
limits of sampling established, is the alloca- 
tion of cases randomized or subject to bias? 
Are the sampling and design planned with 
reference to the later statistical treatment and 
analysis of the data? If the sampling is not 
representative is it described so completely 
that the results may be compared and inte- 
grated with other studies? Does the descrip- 
tion of the sample include chronologi 
mental age, sex, grade location, so 
nomic status, geographical location, and any 
other sampling criteria that are important? 
Can trends with sampling criteria or their 
combinations be determined? Does the de- 
sign yield maximum scientific information for 
the time and energy expended? If not, how 
could it be modified? 

Are the factors which are controlled de- 
scribed? How are control and isolation 
achieved? In investigations with control 
groups, is the sampling in control and experi- 
mental groups adequately described and simi- 
lar or identical? How is matching or pairing 
done? Is the motivation constant for both 
groups? If not, is motivation checked on an- 
other group? Are the effeets of incidental 
practice and indirect stimulation upon the 
function known or controlled? Are valid and 
reliable measurements of the level of profi- 
ciency in the primary function and in related 


-eco- 


variables available for the beginning and the 
end of the experiment, and after a period of 
elapsed time? 

3. Measurement. Are the variables studied 
described in specifie terms and clearly differ- 
entiated? How are the various measures of 
the variables obtained?  In,what units are 
they expressed? Is quantitative treatment 
used wherever possible? Are the measures 
used valid, reliable, and suitable? 

4. Procedu Are the procedures used, e.g., 
apparatus, tests, measuring devices, observa- 
tional records, clearly and accurately de- 
scribed? Can the study be repeated from the 
descriptions given of the sampling, design, 
and measurement procedures? Are data sys- 
tematically collected? Are adequate and per- 
manent records kept? Is the method of re- 
cording uniform throughout? Are omissions 
and negative instances recorded? Are the 
procedures laid down followed rigorously 
without change throughout the study? 

5. Results. Are the statistical procedures 
mathematically sound? Are they adapted to 
the problem? Are all the essential relations 
studied? Are all the necessary statistical pro- 
cedures—number of cases, means, dispersion, 
percentages, measures of significance, corre- 
lation coefficients, ete.—used and presented? 
Are available errors ascertained and reported, 
or minimized by appropriate 
Have the sources and direction of constant 
error been checked? Is the quantitative ma- 
terial so analyzed as to bring out the essen- 
tial relationships? Are interactions or inter- 
relations analyzed? Are the data examined 
for contamination or masking of significant 
relations? Are the results clearly and suc- 
cinetly presented? Do the verbal statements 
agree with the tabular and quantitative find- 
ings? 

6. Conclusions and interpretations. Are the 
conclusions warranted by the data? Are they 
too limited in scope, or do they transcend the 
data widely? Is statistical significance con- 
fused with psychological significance? Are 
spurious relations or artifacts detected? Are 
significant trends overlooked? Are the results 
integrated in the general scientific field? Is 


procedures? 
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the significance of the findings for related 
fields pointed out? 


Conclusion 


In child psychology scientific problems 
are being attacked in a variety of ways by 
workers who are becoming more and more 
concerned with methodology. Child psy- 
chology, which at first accepted uncritically 
almost any observations or results obtained 
from the study of children, has become 
more mature. It now critically examines 
its methods and results and deliberately 
goes about designing experiments. In many 
areas the study of the child has moved from 
the exploratory phase to the comprehensive 
investigation carried on over a long period. 
In view of the fact that a science is a grow- 
ing and developing dynamic system, it 
would be unfortunate if too much concern 
with a particular method or too narrow a 
preconception of what child psychology 
should be were to cut off a manifold ap- 
proach to the complex problems of the 
developing person. From today’s studies, 
however inadequate, come the highly devel- 
oped techniques of tomorrow. Science 
erawls before it walks, and walks before it 
runs, And science learns from its experi- 
ence and modifies its own methods, even 
though progression is often slower and more 
uneven than we could wish. Methods do 
not fall into Victorian classifications of right 
or wrong, of all or nothing. They are tools 
which are used, modified, and improved as 
time passes and problems are met. The 
scientist of today has a great advantage 
over the one of yesterday, not in his inter- 
est or ability but in the better tools that 
have been forged in the intervening period. 
Sin in science consists not in the use of a 
particular method but in failure to use a 
more adequate method when it is available 
for a problem in hand. To understand 
growth and development, which appear 


ever more complex as we learn more about 
them, we need not one but many compe- 
tent investigators, not one but many and 
varied investigations. 
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CHAPTER 2 


THE ONSET AND EARLY DEVELOPMENT OF BEHAVIOR ' 


LEONARD CARMICHAEL 


Yes,—the history of a man for the nine months 
preceding his birth, would, probably, be far more 
interesting, and contain events of greater moment, 
than all the three-score and ten years that follow it. 

—CougmiDGE (1885, p. 301) 


The Importance for Psychology of an 
Understanding of the Early Develop- 
ment of Behavior Patterns 


In any complete discussion of child, de- 
velopmental, or genetic psychology two 
questions must be asked: When does be- 
havior begin? How does behavior develop 
during the early weeks, months, and years 
of life? These two questions may be 
phrased as one: What is the origin and 
what is the embryology and early develop- 
mental sequence of the behavior patterns 
which are significant in an understanding 
of human mental life? 

This chapter is written in an effort to 
deal with these questions. The material 
brought together here is concerned not only 
with facts about early human development 
but also with relevant facts about the de- 
velopment of infrahuman animals. Much 
more is known in certain respects concern- 
ing the early development of life in the 
animals below man than in man himself, 
and much of this information has direct 
bearing upon an understanding of human 
development. 

A knowledge of behavior in prenatal life 
throws light upon many traditional psy- 
1 This chapter is a revision of a chapter in this 


same field previously published (Carmichael, 1933 and 
1946). 
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chological problems. For example, some of 
the old questions concerning the relative 
importance of heredity and environment in 
the determination of adult human mental 
life are answered by this study. The con- 
test between empiristic and nativistie the- 
ories of perception, the question of whether 
development is continuous or saltatory, the 
problem of whether behavior is first gen- 
eral and later specifie or first specific and 
later general, and even the question of the 
fundamental nature of human learning it- 
self are all illuminated by the facts dis- 
closed in a study of prenatal behavior. 

Although reference will be made to learn- 
ing in this chapter, it is not with learning 
but with the growth or maturation of be- 
havior that the chapter deals. Howells 
(1945) has said: “ ‘Maturation’ is simply 
development in which commonly observed 
differences between individuals are corre- 
lated with previous differences in the inner 
organism rather than in the environment.” 
Minkowski (1947-1948), one of the great 
students of the early development of be- 
havior, has considered the problem of the 
beginning of mental development in the 
fetus. Here he discusses the relationship 
between the arousal of the fetal senses and 
so-called mental development. 

In the investigation of the early growth 
of behavior, it is important to femember 
that at every stage the scientist is describ- 
ing some reaction of an organism then liv- 
ing in an environment. At every level of 
development one must think of the organ- 
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ism as maintaining itself in its present en- 
vironment. This last statement sounds 
like a truism. Actually, however, a great 
many errors have been made in the study 
of the early development of behavior by 
assuming that later performance is some- 
how implicit or hidden in earlier types of 
response. This has been called classically 
“the error of potentiality” (Lange, 1925, 
pp. 198-200). For example, one who wishes 
to describe the linguistic performance of a 
5-year-old child must describe that per- 
formance as it appears at 5, It is not pos- 
sible to infer the full character of that per- 
formance in any given individual from any 
study of linguistic performance, for exam- 
ple, in the first year of life. The 5-year-old 
performance is not implicit in the 2-year- 
old performance. The environment of the 
third and fourth years is all-important in 
determining, for example, whether the child 
at 5 will speak Spanish or English. 

The error of potentiality may be avoided 
quite simply. It is necessary only to re- 
member that the scientist who is dealing 
with development must study a series of 
temporally separated stages of growth. 
These are his facts. The tendencies or 
“growth processes” which give meaning to 
the relationship of these various stages are 
the scientific inferences that he draws. The 
question thus becomes not: What adult 
trait is mysteriously hidden in this or that 
early behavior pattern? but rather: What 
is the nature of the many developmental 
stages which actually were preliminary to 
the particular adult characteristie which 
is being studied? In the investigation of 
the prenatal growth of response, this dis- 
tinction becomes especially important. The 
older workers in this field almost always 
wrote on the basis of a preconceived theory. 
One such view was the “doctrine of re- 
capitulation.” This theory saw in every 
action of the growing individual a complete 
parallelism with the action in adult life of 


an evolutionary ancestor of the individual 
being studied. This view is now discredited 
as a universal theory, and so are many 
other alleged explanations of behavior, 

In this chapter an effort is made to deal 
with growth as the histologist deals with 
the wax reconstruction of the structure 
which he is studying. This wax-reconstruc- 
tion method in microscopical anatomy in- 
volves the cutting, mounting, and staining 
of a series of very thin sections of tissue, 
and then by appropriate techniques the 
cutting-out of particular details from each 
one of these sections in layers of wax of 
proportional thickness. As these cut-out 
wax sections are put together, a magnified 
and truly three-dimensional object emerges. 
In the dynamic field of behavior a similar 
procedure is often valuable, Thus behav- 
ior as a series of temporal stages can be 
fully described, and then when these stages 
are viewed in relation to time a real recon- 
struction of the growth of behavior may be 
made. Whenever possible in this chapter, 
behavioral development will be considered 
in this way. 

One reservation must be made here, In 
later sections of this chapter it will be seen 
that structures sometimes mature before a 
normal environment calls them into fune- 
tion. This may be called the law or prin- 
ciple of anticipatory morphological matu- 
ration. 


When Does Behavior Begin? 


Many of the older writers on child psy- 
chology, such as Compayré (1896, p. 44), 
allege that the study of child psychology 
begins at birth. Throughout the history of 
biological science, however, the incomplete- 
ness of this answer has been obvious to 
certain writers. Today all agree that we 
must move into the prenatal period in order 
to determine what Gesell (1928, pp. 303- 
306; 1929a, p. 631) has called the “onto- 
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genetic zero.” The term ontogenetic as 
used here means development in the indi- 
vidual as contrasted with phylogenetic or 
development in the race, or evolutionary 
series, of the human and prehuman an- 
cestors of man. Ordinarily, in biology, on- 
togenetie development is taken as begin- 
ning at the time of individual fertilization. 
Of course, in order that fertilization may 
take place there is antecedent life in both 
the ovum and the sperm (at least always 
in the ovum) before fertilization. Scientifi- 
cally we must still accept the dietum, “All 
life comes from previous life.” The new 
individual as such, then, may best be con- 
sidered as beginning from the processes 
which are initiated at fertilization. 

As just suggested, it is impossible to say 
that fertilization is in all senses the be- 
ginning of a new individual, because the 
reproduetive cells trace themselves back 
through countless generations. Similarly, 
it is diffieult to distinguish between the 
dynamie processes of struetural develop- 
ment and the processes of the organism 
which may be ealled true behavior. Such 
distinetions ean be made only by the use 
of commonly agreed-upon definitions. Or- 
dinarily the beginning of behavior, and 
hence the starting point of behavioral psy- 
chology, is placed at the point where true 
receptor-initiated neuromuscular activity 
begins. It is assumed that this point is the 
one at which activities of the organism 
take place which involve sense organs and 
nervous system as well as muscles. Some 
writers hold that behavior, instead of be- 
ginning at the time of the first sensory- 
neuromuscular response, really emerges at 
this time. The word “emergence” is used 
by many writers on developmental psy- 
chology. Sometimes this word is given an 
almost mystical definition. When it is used 
in this chapter its meaning will be a simple 
one. Here the word emergence will be used 
to describe a relationship between events 


antecedent in time and a new and different 
event which is itself also described. For a 
critique of the definition of the word emer- 
gence, see Lovejoy (1926). 

It is easy to deal with the emergent or 
novel creation of behavior in the abstract, 
but, when one turns to specific experimen- 
tal studies of this emergence, the difficulty 
of the problem becomes clearer. Car- 
michael has studied in some detail, as will 
be noted below, the very first responses of 
many organisms. For example, let us take 
the guinea pig fetus. Logically, it is clear 
that there must be a time in growth when 
stimulation of this organism's receptors 
will not be effective. Then, at an imme- 
diately subsequent time, say 1 second later, 
when such stimulation is given, behavior re- 
sults. At time A this response is not pos- 
sible, but after added growth—that is, at 
subsequent time B—it is possible. The pos- 
sibility of this first response is considered 
as dependent upon elaborate changes which 
include growth and which are taking place 
in the organism under consideration. Let 
us trace these changes back in the history 
of the individual. The processes basic to 
behavior involve the development of the 
germ cells in the parents and in the parents’ 
parents. The growth and maturation of the 
germ cells in the parents are necessary, as 
are the so-called reduction divisions of the 
nuclear substance of the germ cells, fertili- 
zation, cell division, cell differentiation, cell 
migration, organ formation, and a whole 
series of other dynamic changes. 

As a result of all this growth, a struc- 
ture capable of making this first behavioral 
reaction emerges. Without these countless 
antecedent cellular and subcellular proc- 
esses, the first external response of an ap- 
pendage or of the trunk of the living or- 
ganism eould not occur, These processes, 
moreover, must not be thought of as a 
simple unfolding of preformed organs, 
This old “preformism view” is no longer 
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held. Rather, at each stage the living or- 
ganism.is now considered to be maintain- 
ing itself in a dynamic relationship with 
the energies and the foodstuffs of its en- 
vironment, This is not to say that the or- 
ganism, is being formed wholly by its en- 
vironment, as the other old view, that of 
“epigenesis,” held. Indeed, today it is clear 
that inheritance and environment always 
cooperate in development. The old quar- 
rel between preformism and epigenesis is 
now seen to have been sometimes a battle 
of words engaged in before the relevant 
facts were known. 

The processes basic to the reproduction 
of living animals are brought about in a 
number of different ways. In some ani- 
mals the egg, after fertilization, continues 
to develop in protective coverings still 
within the maternal body. In other ani- 
mals the egg leaves the body and continues 
development outside, In many animals the 
growth of all the fundamental organ sys- 
tems is complete before hatching or birth. 
This condition may be considered as char- 
acteristic of many vertebrates, some worms, 
and certain arthropods. In the coelenter- 
ates, insects, and vertebrate amphibians, 
varying stages of growth after the new 
organism emerges from the egg are the rule. 
Common usage seems to have established 
the fact that the first stage of the develop- 
ment of any organism is to be deseribed as 
germinal, the next stage as embryonic, and 
the latest stage preliminary to birth as 
fetal. The word larval is used to charac- 
terize independent, living, but organically 
immature organisms. 

In describing larval development, two 
classes of such growth, direct and indirect, 
have been set up. In the first of these, 
development is linear—that is, each devel- 
opmental stage produces an organism which 
is in most respects more like the adult than 
was the organism in its preceding stage. 
In the case of indirect larval development, 


however, organs often of a high order of 
complexity are produced which are later 
destroyed before maturity is reached. The 
term metamorphosis is applied to develop- 
ment of this latter sort. The terms larval 
and pupal are applied to describe stages in 
indirect development. Too little is known 
concerning the effect of environmenta 
modification during the larval stage upon 
adult animals. This is a field in which 
more experimental investigation is almost 
certain to be done. For example, what in- 
fluence will certain experimentally induce 
forms of activity in the wormlike larva 
have upon the fully developed imago, such 
as an adult butterfly? It is interesting in 
this connection to notice that among the 
older writers even on so-called inherite 
human instinet many examples were taken 
from types which pass through larval 
stages. (Cf. Bergson, 1911, pp. 172-176, 
and McDougall, 1923, pp. 69-71.) 

The degree of maturity reached before 
the new organism begins an independent 
existence varies markedly from type to 
type. In so-called oviparous species, such 
as most fish and certain amphibians, eggs 
are laid as single cells and are subsequently 
fertilized after they have left the mother’s 
body. In viviparous animals, such as cer- 
tain fish and most mammals, on the other 
hand, all the early developmental stages 
are normally passed within the mother’s 
body. Between these two extremes are 
the so-called ovoviviparous organisms, in 
which fertilization takes place before the 
egg is laid. Birds are good examples of 
this type. It is interesting to note that 
the so-called evolutionary level does not 
give a clear indication of the sort of repro- 
duction which may be expected of an ani- 
mal. The common dogfish bears its young 
inside the body until they are developed so 
that they may have an independent exist- 
ence. On the other hand, the monotremes 
among the primitive mammals lay eggs. 
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"There are, moreover, certain forms in which 
favorable or unfavorable environmental 
conditions seem to determine the fact of 
the hatching of eggs inside or outside the 
mother’s body (Hertwig, 1912, p. 151). 

Among the mammals it is also interesting 
to note that there is a great diversity in 
the degree of development that has been 
reached at the time of normal birth. Thus, 
as will be noted in more detail below, the 
young of the opossum are born in many 
respects as relatively early embryos, as 
contrasted with the newborn guinea pig, 
in which almost full-grown characteristics 
are observed (Hartman, 1920; Avery, 1928, 
pp. 258-265). This fact should be kept in 
mind at all times as these pages are read. 
To put this in another way, it may be said 
that the behavioral age or even the “men- 
tal age” of different species of mammals 
is very different at the time of birth. 

Corner (1944) in his admirable book, 
Ourselves Unborn: An Embryologist's Es- 
say on Man, presents a clear description 
of the anatomical development of man, 
taking into account its aberrations. He 
says: ". . . we begin our lives in continu- 
ance of a long past and in progression to- 
ward an unseen goal; that life is preearious 
from the first day to the last. . . .” 


The Development of Behavior in the 
Lower Vertebrates 


There are stages in the morphological 
development of the fish, amphibian, reptile, 
bird, infráhuman mammal, and man which 
are so similar as to make the study of one 
form important for a complete understand- 
ing of the development of other forms. 
'This faet has long been recognized in 
anatomical embryology. By analogy, the 
same may be held to be true of behavior. 
Care must be taken, however, not to pre- 
tend to see homologies of behavior until 
by direct observation such homologies can 


be shown to exist. Figure 1 gives a some- 
what too idealized picture of some of these 
relationships. For example, in certain 
forms nourishment during the entire fetal 
period is provided by the yolk of the egg 
in which the developing organism originated. 
This means that behavior in connection 
with alimentation is less important in such 
types than in others in which at an early 
developmental stage the ingestion of food 
is necessary. In spite of this difficulty, the 
study of fish and amphibians has provided 
mueh information of importance to one 
who would understand the gradual develop- 
ment of behavior. Swenson (1928a) has 
courageously attempted to set up seven 
fundamental acts of behavior as basic to 
the responses of lower vertebrates, mam- 
mals, and even man. These forms of be- 
havior are progression, respiration, inges- 
tion, expression, excretion, phonation, and 
reproduction. The fact that some of these 
processes ean be studied in the amphibian 
larva as well as in the human infant makes 
the complete understanding of the simple 
organism especially important. Coghill 
(1929c, pp. 1004-1009) and others (Windle 
and Griffin, 1931, pp. 180-184) have de- 
veloped this point of view in various papers. 

The best history of the development of 
the study of vertebrate embryos is given 
by the scientist who did so much for the 
study of behavior that he may be consid- 
ered the founder of the experimental study 
of early behavior. This man is William 
Preyer, late professor of physiology at Jena. 
His book, Specielle Physiologie des Embryo. 
Untersuchungen über die Lebenserschein- 
ungen vor der Geburt, published in 1885, 
may be taken as the starting point for all 
subsequent investigation in this field. Part 
of this fundamental work has been trans- 
lated by Coghill and Legner (1937). 

In this basie work Preyer summarizes 
and reviews a good many observations 
made on the early movements of fish em- 
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bryos. Some of these studies were based 
on the observations of fish embryos grow- 
ing after definitely dated periods of ferti- 
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lization. Slow rotary movements character- 
ize the early behavior of many fish em- 
bryos. Fillipi is quoted by Preyer as find- 
ing in Alosa finta such movements soon 
after fertilization. In a species of trout 
Preyer found movement of trunk at a defi- 
nite number of days subsequent to fertiliza- 


getie movements of the whole tiny fish 
body may be observed, After the libera- 
tion of such organisms from their egg 
coverings, it is found that pressure stimu- 
lation on the body surface is followed by 
responses involving apparently the entire 
musculature of the trunk, Preyer points 


66 THE ONSET AND EARLY DEVELOPMENT OF BEHAVIOR 


out that these movements involve fully de- 
veloped reflexes (p. 397). He makes this 
conclusion because the movements described 
consist in the total organism's drawing to- 
gether of the head and tail. This same re- 
sponse occurs no matter what the locus 
may be of the point of pressure stimulation. 
As growth goes on, however, the strength 
of movement increases, and the movements 
become more and more regular and specific 
in relation to the exact locus of the area 
stimulated. Preyer gives quantitative 
tables of the increase in rapidity of the 
movements of the heart and the gills as 
development progresses (pp. 398-399). 

Paton (1907, 1911) more recently studied 
the development of behavior in selachian 
embryos. He demonstrated the possibility 
of movement in fish embryos only nine or 
ten millimeters in length. For a study of 
teleost morphogenesis, see Oppenheimer 
(1934). 

White (1915) deseribes the development 
of behavior in brook trout embryos. His 
observations cover the period from hatch- 
ing until the yolk sae is absorbed. He 
notes that “the hatching is initiated by 
movements starting at the head and later 
extending through the whole length of the 
body ..." (p. 46). After hatching, the 
swimming reaction is gradually made more 
nearly perfect. Touch and mechanical jars 
are effective stimuli immediately after 
hatching, and, interestingly enough, at this 
time the head is found to be the region 
least sensitive to pressure stimuli. Rheo- 
tropism, or response to water flow in cur- 
rents, negative phototaxis, or the avoidance 
of light, and photokinetie responses, or re- 
sponses initiated but not necessarily di- 
rected by light, are also present at this 
time, Excess carbon dioxide in the water 
in which fish are studied is activating up 
to a point, and then depressing on bodily 
functions. The dependence of the fish upon 
the chemieal make-up of its external watery 


environment presents many analogies with 
the dependence of the higher animal upon 
the chemieal make-up of the liquid internal 
environment of its own blood stream in 
which its own central nervous system main- 
tains itself. Or, to put this in another way, 
the internal environment of the fish em- 
bryo is seen to be most closely related to 
its external environment. Before the nour- 
ishment-supplying yolk sae disappears at 
about two months, the reaction of the fish 
to stimuli seems to be away from the point 
of contact. After this, the fish embryo be- 
comes quite suddenly exploratory and ag- 
gressive, and hence it moves toward the 
point stimulated (Preyer, 1885, p. 59). 
This striking observation may remind the 
reader that an intimate relationship exists 
between the degree of maturation of an 
organism and the “drive” which the or- 
ganism shows in relation to external stimu- 
lation. Nicholas (1927) has applied experi- 
mental methods to the development of 
Fundulus embryos. 

From the general standpoint of the de- 
velopment of behavior, however, the work 
of Tracy (1926) is especially worthy of 
study. This investigator has studied fish 
embryos, especially those of the toadfish. 
He has carefully observed and recorded the 
growth of activity in this form from its 
first movement to a final free-swimming 
condition. The first activity of the em- 
bryo in this form as in so many others is 
what may be termed in Parker’s sense the 
preneural and “independent effector” ac- 
tion of the heart (Parker, 1919, pp. 53-63). 
The first behavioral movement of the fish 
is the bending of the trunk in the anterior 
region. At times this movement is to the 
right, at times to the left. It is probable 
that the afferent proprioceptor or muscle- 
sense system is not functional at first. At 
an early point a spontaneous flutter move- 
ment develops. This movement probably 
is important in freeing the organism from 
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the remaining egg membranes. In general, 
toadfish larvae when hatched lie at the 
bottom of the containing vessel in a quies- 
cent state. Then suddenly they move. On 
the basis of careful study, Tracy concludes 
that this “spontaneous” behavior is related 
to cumulative changes in the blood of the 
organism such that at a certain point the 
central nervous system is directly stimu- 


pose as a law is certainly far from regular 
in this organism, as will be seen in Figure 
2. Receptors for light, vibration, chemi- 
cals, and body movement (proprioceptors) 
soon become effective. The behavior ini- 


tiated by stimulation of these receptors 
involves jaw movements, trunk movements, 
and, interestingly enough, rotational and 
postrotational nystagmus of the eyes. 


Fiaure 2. Diagram of toadfish larva to show by numbered areas the approximate temporal 


order of development of tactile reactions from various regions. 


(From “The Development of 


Motility and Behavior Reactions in the Toadfish [Opsanus taul,” by H. C. Tracy. Journal 
of Comparative Neurology, 1926, 40, 295. By permission of the Wistar Institute, publisher.) 
It will be noted that, with some exceptions, this course of development of sensitivity is cephalo- 


caudal, that is, from the head to the tail. 


lated or the threshold of the central nervous 
system is so altered that previously inop- 
erative sensory impulses break over into 
motor outlets. Thus he concludes that 
spontaneous movements are the result of 
metabolites and oxygen deficiency in the 
blood stream (p. 345). Soon after the onset 
of such responses, the organism becomes 
very sensitive to exteroceptive stimuli. The 
mucous membrane area about the mouth 
is the first to be sensitized. In general, the 
spread of sensitivity is from this point to- 
ward the tail or possibly to the region that 
has just become most active. The “ceph- 
alocaudal progression” of sensory and mo- 
tor development which some writers pro- 


Tracy draws some fundamental conclu- 
sions from these studies. He holds that if 
external conditions could be kept constant 
the activities of the organism would be 
determined by its own life processes or 
metabolism. This would mean that all be- 
havior would be rhythmic, like that of an 
excised muscle in a balanced salt solution 
(p. 345). At a later point we shall note 
that T. G. Brown (1915) holds that early 
mammalian reflexes may be of this nature. 
In conclusion, Tracy says: “From the be- 
ginning, and more or less continuously dur- 
ing its whole existence, the animal is driven 
through its environment as a result of 
stimuli which arise periodically in connec- 
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tion with its metabolie processes" (p. 345). 
The nature of later behavior may be 
thought of, he further suggests, as depend- 
ent upon neural development and the in- 
terference in the intrinsic rhythms of be- 
havior brought about by the stimulation 
of the special exteroceptors of the organism 
by external energies. The basie relevance 
of this observation even for adult human 
behavior has been considered elsewhere 
(Carmichael, 1947). 

We now turn to the study of the devel- 
opment of behavior in amphibians. Swam- 
merdam, in his Bibel der Natur (1752), 
written before 1685, makes observations on 
the behavior of frog embryos five days 
after fertilization and at other periods 
(Preyer, 1885, p. 392; Swammerdam, 
edited, 1907). Swammerdam has also re- 
corded observations concerning the devel- 
opment of behavior in snails and other 
invertebrates. Leeuwenhoek (1697, p. 792) 
made observations in this same field. 
Among other early students of behavior in 
invertebrates may be mentioned Stiebel 
(1815), Grant (1827), and Home (1827). 
Bischoff (1842) published a confirmation 
of the description of movements previously 
observed by Swammerdam in amphibians. 
He added a notation of the fact that the 
rate of these movements 'is a function of 
the temperature of the water in which the 
animals are maintaining themselves. Preyer 
(1885, pp. 392 ff.) reviewed all this work 
as well as that of Perschir and Cramer 
on the amphibian embryo. Preyer himself 
made elaborate observations on the early 
movements of frog and salamander em- 
bryos. He noted that stimulating the em- 
bryo led first to a slight twiteh in the 
anterior portion of the organism. Follow- 
ing this movement in time he noted that 
the body was bent so as to bring the head 
and tail nearer together. Reference to 
Preyer’s original drawings, reproduced as 
Figure 3, as well as to the text of his book, 


shows that he considered these C or reverse 
C movements very important. It is also 
clear from his drawings that he observed 
the fundamental S or sigmoid form of re- 
action. The importance of this S move- 
ment in freeing the organism from the egg 
is pointed out. That this movement is also 
related to the activity of swimming is an 
important consideration (pp. 393-304). 


Fıcure 3. Diagram of various positions of 
frog embryos (Rana temporaria) just before 


emergence from the egg. Note especially 
the C and S reactions. (From Specielle 
Physiologie des Embryo. Untersuchungen 
über die Lebenserscheinungen vor der Ge- 


burt, by W. Preyer. Leipzig: Grieben, 1885.) 


Other students have worked on the re- 
lationship between temperature and em- 
bryonie movements in larval amphibians 
(Preyer, 1885, p. 395). Many others have 
used this convenient laboratory type in 
work in experimental embryology. Much 
of this experimental embryology has direct 
bearing on the problems of this chapter. 
(See Detwiler, 1920, 1921, 1922, 1023a, 
19236, and the bibliographies given by 
him.) 

If Preyer may be called the father of the 
scientific study of the development of be- 
havior, the late G. E. Coghill (see refer- 
ences in the bibliography) must always be 
remembered as the investigator who first 
charted the relationship between the de- 
tailed growth of the nervous system and 
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the consequent alterations which occur in 
behavior. This investigator is notable also 
because of the completeness of his work on 
the salamander Amblystoma, as well as on 
other types. The life of Coghill with his 
complete bibliography by C. J. Herrick 
(1949) ably discusses the fundamental con- 
tributions of this original scientist to the 
study of behavior. Coghill’s first paper 
in this field was written in 1902, and from 
that time until his death in 1941 he pub- 
lished à most important series of papers 
on the development of behavior in relation 
to the anatomy of structure. In the course 
of his many papers, Coghill reported de- 
tailed studies of the neural mechanism 
underlying the first movement and the later 
sequences of movements as they develop in 
Amblystoma. The first response results 
from the contraction of muscles just behind 
ihe head. As the embryo advances in age, 
this contraction becomes, after a period of 
gradual transition lasting for about 36 
hours, one which involves the whole ani- 
mal. The result of this reaction, as pointed 
out by Coghill, is that the organism as- 
sumes a position which may be described 
as that of a tight coil. This C or exag- 
gerated C coil is sometimes oriented to 
the right and sometimes to the left. It may 
reverse instantly. At this point in devel- 
opment, all behavioral activities are ini- 
tiated in the head region and progress to- 
ward the tail. 

In commenting upon this sequence, Cog- 
hill (1929a) notes that at this time: *Noth- 
ing really new has yet been introduced into 
the behaviour pattern of the animal since 
its first movement was performed, and the 
coil reaction gives the animal no locomotor 
power. Nevertheless the coil has in it the 
primary locomotor factor: cephalocaudal 
progression of muscular contraction” (p. 
6). The transition from this behavioral 
level to the S reaction is amazingly simple. 
One C contraction begins, for example, on 


the left, but before it has reached the tail 
another contraction to the right begins. 

The components of this movement may 
be made clearer by consulting Figure 4. 
As this reaction gains speed, its perform- 
ance exerts pressure upon the water and 
thus drives the organism forward. Thus 
the S reaction becomes the basis of swim- 
ming or aquatie locomotion. "This funda- 
mental pattern of behavior may well be à 
peculiarly significant stage in many other 
types of growing organisms. This same 
stage is seen clearly in the swimming of 
the lower vertebrates. It is somewhat ob- 
scured in the four-legged mammals and 
still more obseured in man, but that this 
S reaction plays its part in the growth of 
behavior in these higher organisms seems 
to be an established fact. Five stages in 
the development of this basic swimming 
activity have been made out by Coghill 
(1929a, p. 9). They may be presented as 
follows: (1) the nonmotile stage, in which 
direct muscle stimulation by mechanical or 
electrical means leads to muscular contrac- 
tion and hence to externally observable 
response; (2) the early C flexure stage, in 
which light touch on the skin of any por- 
tion of the body leads to a response; (3) 
the tight-coil stage, in which the contrac- 
tions noted in stage 2 become more pro- 
nounced and the extent of the contraction 
greater; (4) the S reaction, which is char- 
acterized by a reversal of flexure before the 
previous flexure has been completely exe- 
cuted as a coil, thus leading to the sinuous 
behavior of the total organism; (5) the 
speeding-up of the S reaction so as to pro- 
duce the typieal swimming movement of 
the amphibian larva. 

Youngstrom (1937) in studies upon 
Anura (frogs, toads, ete.) concludes that 
the Coghillian sequence of developing be- 
havior applies with only slight variations 
to the Anura studied. Wang and Lu (1940, 
1941), too, have shown that the stages 
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through which the frog passes are similar 
to those described by Coghill. These in- 
vestigators have also shown that severance 
of the spinal cord arrests the development 
of swimming at about Coghill's stage 4. 


Limb Bud 


Muscle Segments 


As already noted, the salamander has, 
besides aquatic locomotion, other signifi- 
cant behavior systems. Of these, walking 


or terrestrial locomotion and feeding re- 
quire special consideration. 


The Amblys- 


Fioure 4. Three diagrams of Amblystoma. (From Anatomy and the Problem of Behaviour, 
by G. E. Coghill. Cambridge: University Press. New York: Macmillan, 1929, 7-8. By 
permission of The Macmillan Company.) The diagram at the left shows the organism in an 
early swimming stage but without indication of muscle contraction. The diagram in the 
middle illustrates the beginning of a swimming movement as a first flexure by contraction 
of a number of anterior muscle segments. The diagram on the right illustrates the swimming 
movement in which the first flexure has passed tailward and the second flexure is beginning 


in the anterior region. 


toma swims before its anatomical develop- 
ment has progressed to the point where it 
has true limbs. Structurally and function- 
ally the forelimbs are in advance of the 
developing hindlimbs, In this organism, 
however, at first both sets of limbs, when 
they appear, move only in relation to the 
larger trunk movements described above as 
those of swimming. Coghill shows why 
this must be so because of the developing 
nervous system. Gradually, however, in- 


Coghill studied in great detail the neural 
strueture charaeteristie of the salamander 
in each of the five stages noted above. On 
the basis of these investigations he shows 
how the known structure of the nervous 
system may make possible the behavior 
which has previously been described. It is 
important to recognize that for the most 
part Coghill (1929a, p. 13) believed that 
in young organisms movement is typically 
away from the point of stimulation. 
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dependence of limb action or individuation 
of limb behavior over the dominance of the 
irunk movements begins (1930e, p. 638). 
First the forelimbs gain a certain autonomy, 
and later the hindlimbs also. “It is ob- 
vious, therefore," observes Coghill (1929a), 
"that the first limb movement is an integral 
part of the total reaction of the animal, and 
that it is only later that the limb aequires 
an individuality of its own in behaviour" 
(p. 19). He then suggests that the fore- 
limb itself may be considered to possess a 
pattern of development which is compar- 
able to that of the total organism. At first, 
if movement occurs at all, the whole limb 
moves, Later, elbow flexion and wrist and 
digit movement in turn gain independence 
of the total member. It is important to 
recognize that during this developmental 
sequence the time relations of the swimming 
reaction may be considered as in a way 
superimposed upon limb aetivity. Thus 
one may, if he wishes to, think of the al- 
ternate movements of walking in a four- 
legged organism as a growth out of the 
sic trunk movements of swimming pre- 
y described, Coghill (1929a), indeed, 
: “Movement of the trunk in walking 
is nothing more nor less than the swimming 
movement with greatly reduced speed” (p. 
25). Gradually the sinuous movement of 
the trunk is reduced as walking becomes 
more independent, and eventually the char- 
acteristic land locomotion of the salamander 
appears. 

The development of the feeding reaction 
in this same organism has been similarly 
studied by Coghill (1929a). This response 
begins with a movement of the trunk; then 
comes a reaction which involves a sudden 
lunge of the whole organism; after this 
there is a gradual correlation between this 
lunge movement and the activity of the 
jaws and the muscles of the esophagus. In 
summarizing this whole development, Cog- 
hill (19292) says: “Behaviour develops 


from the beginning through the progressive 
expansion of a perfectly integrated total 
pattern and the individuation within it of 
partial patterns which acquire various de- 
grees of disereteness" (p. 38). It should 
also be noted that as this development con- 
tinues new senses become important in re- 
lation to behavior. Coghill (1930a) be- 
lieves that “the individual acts on its en- 
vironment before it reacts to its environ- 
ment" (p. 345). In considering these beau- 
tifully elaborated generalizations of Cog- 
hill’s, it is important to remember that a 
different sequence in the development of 
behavior may well characterize the growth 
of a mammal and a salamander, One 
should not forget also that even Coghill’s 
own neurological studies point to specific 
relationships between the locus of stimu- 
lation and the muscles that are caused to 
respond (19292, p. 12), In comparing the 
salamander and the guinea pig, for exam- 
ple, it may be noted that the limbs are 
quite fully formed before the first behav- 
ioral response or reflex takes place in the 
guinea pig, but in the salamander behavior 
begins before there is any real morphologi- 
cal forelimb at all. 

In a series of papers Carmichael has pre- 
sented the results of his studies of the de- 
velopment of behavior in Amblystoma and 
the frog under conditions such that experi- 
mental groups of animals were raised under 
unusual environmental circumstances (Car- 
michael, 1926a, 1927, 1928, 1929). A tech- 
nique devised by Randolph (1900) and de- 
veloped by Harrison (1904) was employed. 
For a consideration of the effect of the 
anesthetic chloretone on the organism in 
question, a paper by Matthews and Det- 
wiler (1926) should be consulted. At a 
period before motility had begun, a large 
number of developing Amblystoma were 
divided into two groups. The first of these 
groups was used as a control. The second 
was used as an experimental group. The 


72 THE ONSET AND EARLY DEVELOPMENT OF BEHAVIOR 


experimental group was placed in water 
containing the anesthetic—a solution of 
chloretone. The control group was allowed 
to develop normally in water. Later, at a 
developmental point previously described 
by Herrick and Coghill (1915), vigorous 
responses began in the control group. At 
this time the experimental group showed 
morphological development but otherwise 
remained absolutely inert because of the 
action of the anesthetic. However, in a 
short time—often only a minute or two— 
after the drugged embryos were placed in 
fresh water, they began to swim well. “In 
fact, a number of the eighteen Amblystoma 
embryos swam so well in less than one half 
hour after they had shown the first sign 
of movement that they could with difficulty, 
if at all, be distinguished from the mem- 
bers of the control group who had been 
free swimmers for five days" (Carmichael, 
1926a, p. 55). 

In later experiments efforts were made 
to control stimulation in other ways (Car- 
michael, 1928). As a result of these in- 
vestigations, the conelusion is drawn that 
the development of the neural and other 
mechanisms upon which behavior depends 
does take place in these organisms whether 
or not they are as individuals responding 
to external stimulation. This seems to have 
a negative implication concerning an ex- 
treme interpretation of Child's (1921) en- 
vironmentalist theory of the causation of 
growth in the nervous system. Nothing in 
these experiments is to be taken, however, 
as invalidating the idea that the growth of 
the nervous system itself involves activity. 
Studies such as those of Burr (1932) and 
P. Weiss (1926, 1939) on this same organ- 
ism emphasize the dynamic character of 
such growth processes. For a general con- 
sideration of the relationship between neu- 
ral growth and the development of be- 
havior see Hooker (1950). 


Nicholas and a number of collaborators 
have studied the development of Amblys- 
toma, especially in regard to the develop- 
ment of motility in relation to the nervous 
system. Some of their results show that 
the sensory eomponent is exceedingly im- 
portant in coordinating the activity of 
groups of muscles (Nicholas and Barron, 
1935). Nicholas has also carried out a 
series of studies on limbs of amphibians 
developed after experimental embryologi- 
cal manipulations so that they have for- 
eign innervation (1924, 1933a). Some of 
the results obtained in these studies are 
interpreted as dependent upon the coordi- 
nation of nerve responses in the central 
nervous system rather than upon peripheral 
selection as suggested in the “resonance 
theory” of P. Weiss (1926, 1939). Nicholas 
(1929a) published an extensive study of 
the analysis of the responses of isolated 
parts of the amphibian nervous system. In 
this paper an excellent historical summary 
of the whole field of the innervation of the 
limbs in developing Amblystoma is pre- 
sented. 

In the reptile class comparatively little 
work has been done, although Preyer 
(1885, p. 404) reported some occasional 
observations on snakes. Tuge (1931) also 
did some very interesting work upon the 
growth of behavior in the turtle. In this 
work the sequence of Coghill is seen as 
modified by the existence of the shell which 
especially characterizes this form. Smith 
and Daniel (1947) have also made some 
interesting observations on the early re- 
sponses of the turtle. 


The Development of Behavior in the 
Embryos of Birds 


From an evolutionary point of view, the 
bird may be thought of as presenting an 
interesting comparison with the lower ver- 
tebrate and the mammal. The amphibian 


DEVELOPMENT OF BEHAVIOR IN THE EMBRYOS OF BIRDS 73 


embryo provides unusually favorable ma- 
terial for developmental study. The grow- 
ing salamander or frog embryo may be 
observed, without interference of any sort, 
through its translucent egg covering and 
in free life after leaving these coverings. 
lts egg yolk provides food during a long 
part of the early developmental period. On 
the other hand, the study of the develop- 
ment of behavior in the mammal involves 
relatively complex surgery and, at present 
at any rate, a certain disturbanee of the 
normal environment of the growing organ- 
ism. The bird embryo is harder to study 
than the amphibian but easier than the 
mammal. It may be studied in a relatively 
normal environment, but a speeial tech- 
nique is necessary to render the develop- 
ment of the bird embryo continuously ob- 
servable. Down through the years, how- 
ever, the chicken’s egg has been the subject 
of embryologieal study. Needham (1931) 
reviews the use that has been made of the 
hen’s egg in embryology since earliest times. 
This writer describes the history of the 
artificial incubation of hens’ eggs. He notes 
also the beginning of systematic observa- 
tion of embryos taken from eggs in various 
periods of incubation at the time of Hip- 
poerates (about 460 m.c.). From that time 
on, the hen's egg has been extensively used 
in morphologieal studies of development. 
Among those who have contributed to this 
development are Aristotle, Aelian, Pliny, 
Plutarch, Albertus Magnus, Leonardo da 
Vinci, Aldrovandus, Fabricius (who made 
beautiful illustrations of a series of chick 
embryos), Highmore, Sir Thomas Browne, 
Harvey, and Malpighi. Today the many 
admirable manuals on the embryology. of 
the chick, such as those by Patten (1929) 
and F. R. Lillie (1919), present a large 
amount of evidence in regard to the struc- 
tural development of the chick. 

Preyer (1885), reviewing certain of these 
facts many years ago, noted that, whereas 


the struetural development of the chick is 
comparatively well known, its behavioral 
development is not. Although advances 
have been made since that time, this obser- 
vation is still true. A few casual observa- 
tions on this development, nevertheless, were 
made at an early time. Harvey as long ago 
as 1651 noted that the chick in the sixth 
day of development showed a bending and 
stretching of the head (Preyer, 1885, p. 
405). About a century later Béguelin noted 
the heart beat of the small embryo on the 
third day, and on the sixth day the oscilla- 
tion of the whole body, and from that point 
on he records elaborate changes in move- 
ment. He records the fact that he was able 
to observe the development for fifteen days 
in the same living and developing embryo 
(Preyer, 1885, p. 405). Home, in 1822, 
was probably the first to note the move- 
ment of the extremities on the sixth day 
(Preyer, 1885, p. 405). Von Baer, in 1828, 
published rather extensive studies on the 
development of behavior in the chick, in 
which he noted the inception of the pendu- 
lar movement of the whole embryo as a 
result of amnion contractions (Preyer, 
1885, p. 405). Amnion contractions, he 
noted, were most marked on the eighth day 
and were successively less on the succeed- 
ing days. This same investigator reported 
general activity of the embryo on the elev- 
enth, twelfth, and thirteenth days. The 
amnion contractions of the bird’s egg have 
no complete parallel in other forms. The 
growing chick seems, as it were, to be tossed 
in a blanket as it grows. Von Baer also 
saw what he considered to be the beginning 
of breathing movements in the 14- to 16- 
day embryo. Several other investigators 
are quoted by Preyer as having also made 
observations upon the development of be- 
havior in the chick. By far the most ex- 
tensive study up to his time on the devel- 
opment of the bird embryo, however, was 
made by Preyer himself. The extent of his 
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study may be indieated by the fact that 
he used some 500 eggs in his experiments. 

In this work Preyer gave much attention 
to the movements of the amnion which have 
been referred to above. Preyer pointed 
out that the rhythmie movement of the 
amnion when at its maximum extent, be- 
tween the seventh and ninth days, leads to 
such an agitation of the fetus that no study 
of fetal aetivity can be made without tak- 
ing these contractions into account. The 
amnion contractions are generally described 
as independent muscle reactions. They are 
non-neural, Preyer also describes the grad- 
ual development of behavior of the chick 
embryo from its earliest head movement 
to the behavior necessary for hatching (pp. 
408-416, 555-585). Since the time of 
Preyer there have been a number of special 
studies on partieular aspeets of the fetal 
and hatching behavior of the bird, such 
as those by Breed (1911), W. Craig (1912), 
Clark and Clarx (1014), and Patten and 
Kramer (1933). For the purposes of this 
chapter by far the most important work 
is Kuo's, which is presented in a series of 
papers (1932a, 19325, 1932c, 1932d, 1932e, 
1938, 1939a), and Orr and Windle's (1934). 

To collect material for the study of the 
morphological development of the egg, it 
is necessary only to open the shells at 
known periods of ineubation. Opening of 
eggs without special precaution leads to the 
early death of the embryo, but this is not 
important if the organism to be studied 
is placed at once in a fixative to prepare 
it for the histologist. A number of tech- 
niques, however, have been devised to open 
the shell and still allow the continuous 
observation of the early development of 
behavior in the bird. One of these methods, 
devised by Kuo (1932a), has yielded ex- 
cellent results. Kuo’s method makes pos- 
sible an uninterrupted study of the devel- 
oping fetus without interfering in any es- 
sential way with the natural membranes 


of the egg, or, more important, with respi- 
ration of the embryo. Kuo's operation may 
be deseribed as follows: The shell of the 
blunt end of the egg is cut off with a fine 
pair of seissors as far as the inner mem- 
brane. The whole inner membrane, how- 
ever, is allowed to remain intact. A very 
small amount of melted petrolatum is im- 
mediately and rapidly applied to this mem- 
brane with a Chinese writing brush. At 
the temperature of the incubator the petro- 
latum remains liquid but, when applied by 
an expert, does not spread. This treatment 
produces a transparent membranous win- 
dow through whieh the embryo and the 
extraembryonic structures and functions 
can be observed. This technique renders 
the membrane so transparent that it is 
almost as satisfactory as removing the 
membrane. In the course of observations 
Kuo uses three incubators, one in which 
the eggs are kept before they are experi- 
mented upon, another in which the opera- 
tion is performed, and the third a special 
observation incubator fitted with appro- 
priate glass plates through which a micro- 
scope may be used. For a criticism of 
Kuo's technique, see Becker (1940, 1942). 

Kuo has also devised a transparent dial 
graded in fractions of a millimeter which 
may be put over the cut end of the egg, 
thus making the quantitative measurement. 
of fetal movements possible. The writer 
has collaborated with Kuo in making a 
moving-picture film of the typical stages 
of development of the chick embryo. For 
the most part these pictures were taken 
through the membrane treated as described 
above. This procedure has been described 
(Kuo and Carmichael, 1937), In connec- 
tion with this technique a consideration of 
the air space of the hen’s egg and its 
changes during incubation is interesting. 
(See Romijn and Roos, 1938.) 

Using his special technique, Kuo has 
studied many thousands of eggs, and on 
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the basis of this study he has made definite 
statements in regard to the developmental 
sequence of behavior in the chick embryo. 
This work deserves special consideration 
in this chapter because it is the work of 
a scientist who is interested in the psy- 
chological significance of behavior and be- 
cause it places emphasis on the part played 
by the environment in the determination 
of the course of behavioral development. 
The results are also presented in such a 
way that they are peculiarly applicable 
to psychological problems. 

Kuo has traced the chronology and gen- 
eral nature of behavior in the chick em- 
bryo (1932a), the mechanical faetors in the 
various stages leading to hatching (19325), 
the influence. of prenatal behavior upon 
postnatal life (1932d), and many other 
special topies such as the relationship be- 
tween acetylcholine and the onset of be- 
havior (1939a). In the last-named study 
Kuo shows that the first true neurally de- 
termined responses do not appear until 
after this substance may be detected. This 
suggests that there may be a chemical 
mediation of the first response of the chick. 
For a review of the general importance of 
acetylcholine, see Cannon and Rosenblueth 
(1937). A reference to Figure 1 will show 
that at one typical stage the embryo of 
the chick is very similar to the fetus of 
the reptile and, indeed, to the fetus of man. 
Tt must, however, be remembered that the 
arrangement of the embryo of the bird in 
relation to its extrafetal membranes is, as 
suggested above, in a number of ways pe- 
culiar. A description of this anatomical 
relationship may be found in Patten (1929). 

Kuo's work on the chiek may possibly 
best be given in summary by indicating 
briefly something of the observed move- 
ment and the time at which the movement 
was first observed. It should be noticed 
that the writer, by using the time at which 
the movement was first observed, may do 


an injustice in certain cases to the facts as 
presented by Kuo, because.that investigator 
shows that in many cases the movement 
does not, on the average, arise until some 
hours or even days after it was first ob- 
served in peculiarly favorable specimens. 
A summary of the commencement of the 
passive and active movements characteriz- 
ing the developmental behavior of the chick 
may, however, give the best generalized 
picture of the development of the chick 
that is possible in the compass of this chap- 
ter. The following activities are among 
those noted: heartbeat, at 36 hours; head 
vibration, 66 hours; body vibration, 66 
hours; head lifting, 68 hours; head bend- 
ing, 70 hours; trunk movement, 84 hours; 
amnion contraction, 86 hours; yolk sae 
movement, 86 hours; swinging, 86 hours; 
head turning, 90 hours; movement of fore- 
limbs, 90 hours; movement of hindlimbs, 
90 hours; movement of tail, 92 hours; 
movement of toes, 5 days; response to elec- 
tricity (in an embryo removed from the 
shell and placed in a physiological salt solu- 
tion), 6 days; eyelid movement, 6 days; 
response to pressure, 6 days; movement of 
eyeball, 7 days; swallowing, 8 days; leg 
folding, 9 days; fixation of body position, 
9 days; bill clapping, 9 days; response to 
touch (in physiologieal salt solution), 9 
days; first wriggling, 11 days; turning of 
body, 12 days; protrusion of neck, 16 days; 
respiratory movement, 16 days; response to 
rotation, 17 days; tearing of membrane, 17 
days; peeping, 17 days; response to light, 
17 days; response to sound, 18 days; re- 
sponse to vibration, 18 days; hatching, 19 
days. Final leaving of the shell does not 
typically occur, however, until the twentieth 
or the twenty-first day (Kuo, 1932a). 
Kuo has not been content with a mere 
passive description of the movements in- 
dicated above in their time sequences, but 
in every case he has attempted to give a 
description of the mechanical and environ- 
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mental factors which are important in de- 
termining the special movements and the 
special modifieations of movements that he 
notes. Thus, for example, he points out 
that the beating of the heart leads to a 
general rhythmie vibration of the inert 
fetal body which starts the head into pas- 
sive mechanical movement. In connection 
with the heart beat of the chick, it may 
be noted that the structural and fune- 
tional ehange of this organ during growth 
has been intensively studied by Patten and 
Kramer (1933). Almost from the first 
appearance of the cells which are to form 
ihe organ, beating may be noted. This 
passive mechanical movement continues un- 
til at length it gives place on the fourth or 
fifth day to a true active movement. Head 
movement in the chick begins as an up- 
and-down bowing. Gradually, as a result 
of the change of the weight of the head 
and of associated struetures in the egg, 
this up-and-down movement is changed to 
a sidewise movement, which is eventually 
inhibited by the altered relationship be- 
tween the fetus and the yolk sac. 

Kuo makes similar observations in re- 
gard to the movement of the appendages 
and to other special behavioral functions, 
He notes that during the period of the 
most forceful amnion activity, from the 
seventh to the ninth day, the mechanical 
movement of the fetus so stimulates it that 
there is a large increase in the active move- 
ments of the embryo. These movements 
are considered significant in the develop- 
ment of further movement. It is also ob- 
served that an active movement originating 
in the embryo may incite further activity 
of contraction in the temporarily relatively 
quiescent amnion, Indeed, possibly as a 
result of this reciprocal activation during 
the period of vigorous amnion contractions, 
the movements of the developing chick in 
this period are almost ceaseless. It thus 
comes about that every part of the muscu- 


lature of the embryo has been exercised 
before half its ineubation period is over. 
This fact led Kuo (19326) to point out 
that any correlation which it is desired to 
make between the development of behavior 
and the development of the nervous system 
in the chick must take into especial con- 
sideration the changing conditions of re- 
sponse due to morphological growth and 
inerease in weight of the body parts them- 
selves and especially to the changing rela- 
tionships between these growing body parts 
and the environment in which the growth 
is taking place. 

It is interesting to note that the special- 
ized movements of the eye and of the eye- 
ball occur as early as the eighth or ninth 
day but that the first light response of the 
organism does not ordinarily appear until 
the seventeenth to the nineteenth day under 
experimental conditions, Thus the eye re- 
flexes are present in the absence of effective 
visual stimuli. 'These early eye movements, 
indeed, have been found by Kuo to occur 
in eonjunetion with movement of the body 
in space instead of in response to visual 
stimuli. A similar temporal sequence in 
mammals and its probable mechanisms as 
worked out by the writer will be diseussed 
below. Only in the later periods of devel- 
opment do the eyes begin to aequire a rela- 
tive degree of independence from the rest 
of the organism. Kuo reports that in gen- 
eral the responses to touch, pressure, and 
electricity, which may be elicited from at 
least the tenth day onward, are similar to 
the normally excited responses which he 
has observed. In conclusion, Kuo asserts 
that practically every physiological effector 
mechanism is thus shown to be in a func- 
tional condition long before hatching. Thus 
the organs begin to function in many cases 
before they reach adult form; indeed, many 
function in rudimentary form, He feels 
that, as is true in the development of struc- 
ture, too much stress cannot be laid on the 
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fact that the development of behavior is 
gradual and continual. In Kuo's opinion, 
the early embryonic movements may be 
thought of as the elements out of which 
every later response of the adult bird is 
built. In this connection he points out 
that certain of the typical postural attitudes 
of the adult fowl are but returns to the 
tonus condition of the attitudes of pre- 
hatching life (1932d, p. 113). This same 
observation, incidentally, although too in- 
frequently presented, ean be made in re- 
speet to mammals and man, and as such 
will do mueh to explain the maturation of 
many allegedly saltatory behavior patterns 
of postnatal life. 

In the carrier pigeon Tuge (1934) has 
shown that active movements as opposed 
to passive movements begin at about 105 
hours after the beginning of incubation. 
The first movements observed are exten- 
sions and flexions of the head. In 10 addi- 
tional hours muscles of the neck, trunk, 
rump, and tail are also involved, “Spon- 
taneous" movements begin before response 
to chemical or tactile stimuli ean be evoked. 
At about 125 hours in the incubation period 
the first flexion of the head and neck to 
tactile stimulation is called out. The re- 
flexogenous zone spreads from the cephalic 
to the caudal region as development pro- 
ceeds, Local reflexes of the wings and legs 
appear at about 155 hours. 

Orr and Windle and their collaborators 
(Orr and Windle, 1934; Windle and Orr, 
1934a; Windle and Bareroft, 1938; Windle 
and Nelson, 1938; Windle, Scharpenberg, 
and Steele, 1938) have studied in detail 
the development of the bird. In 1934 Orr 
and Windle reported that the first response 
to a blunt vegetable fiber needle takes place 
in the embryonic chick at 6% to 7 days 
after the onset of incubation, This first 
response is a quick movement of the wing 
; from the trunk, a lateral flipperlike 
This movement remains local- 


aw; 
extension. 


ized. The local reflexes of the embryo do 
not seem to develop from a generalized 
behavior pattern but rather arise independ- 
ently. In another paper (Windle and Orr, 
1934a) these two investigators show that 
the flexion of the chick fetus which takes 
place on the fifth day is of a sort which 
cannot be explained by the spinal cord 
structure at that time. Probably the 
mechanism which sets off this behavior is 
chemical in nature. The motor and sensory 
sides of the nervous system develop in in- 
dependence of each other, and the motor 
side is functional first. For a detailed re- 
port of the neural structure of the chick 
as its behavior develops, the reader should 
consult Windle and Orr's paper (1934a). 
Windle and his collaborators (Windle and 
Barcroft, 1938; Windle and Nelson, 1938; 
Windle, Scharpenberg, and Steele, 1938) 
have also published a series of papers upon 
the initiation of respiration and the de- 
velopment of respiration in the duck and 
the chick. 

Kuo has also developed an elaborate 
theory of the growth of behavior in rela- 
tion to environmental factors. He points 
out that the intensity of stimulation must 
be controlled if one is to make any state- 
ment concerning the generality or specificity 
of an organism’s response. In a more re- 
cent study (1938) he has pointed out that 
the physiological and behavioral growth of 
the organism may be summarized in ten 
stages: (1) cardiac movement, (2) active 
head movement, (3) trunk movement and 
response to electric currents, (4) first limb 
and tail movements and first amnion con- 
traction, (5) head turning and lateral flex- 
ion, (6) the hyperactive period from 6 to 
9 days, (7) reduction of bodily activities, 
(8) period of relative quiet (15 to 18 days), 
(9) prehatching stage, (10) hatching be- 
havior. This is a descriptive procedure 
much to be preferred to any too easy gen- 
eralization attempting to summarize the 
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whole course of behavioral growth. Kuo 
(1939b, 1939c) has also given an interesting 
review of the whole question of which comes 
first, total patterns or local reflexes. 

As suggested above, the possible impor- 
tance of chemical mediation in the deter- 
mination of the onset of behavior requires 
study. Kuo (19392) published a paper 
summarizing his investigations in this field. 
He found that acetyleholine, the chemical 
whose presence would most likely be cor- 
related with the onset of activity, was de- 
tectable in the embryonie tissues as early 
as 2% days after the onset of incubation. 
Between the fourth and the twelfth days 
the produetion of acetyleholine produced 
per gram of body tissue fluctuates. This 
substance thus appears before any synapses 
are present, and it is present in easily 
detectable quantities before any somatic 
movement occurs. Kuo has not found any 
relationship between the acetylcholine de- 
velopment and the development of reflexes. 

In considering chemical mediation, it is 
important not to lose sight of the parallel 
development of the nervous elements them- 
selves. Windle and Austin (1936) showed 
in some detail the anatomical growth of 
the central nervous system of the chick up 
to five days’ incubation. 


The Development of Prenatal Behavior 
in the Infrahuman Mammal 


The development of behavior in the in- 
frahuman mammal is in a number of re- 
spects more significant for one who would 
understand the growth of behavior and 
psychological functions in man than is the 
consideration of the amphibian or bird 
presented above. There are peculiar diffi- 
culties, however, in studying the develop- 
ment of fetal behavior in mammals. These 
difficulties can be made clear only by a brief 
review of the bodily structures and func- 
tions involved in the prenatal development 


of typical placental mammals, including 
man. In barest outline, disregarding many 
differences between various species of such 
mammals and many consequent qualifica- 
tions, this process of development may be 
reviewed as follows: 

The tiny fertilized mammalian egg is not 
at first attached but, probably as a result 
of ciliary action and the muscular contrac- 
tion of the tubes, moves from the oviduct 
where it has been fertilized to the uterus. 
Parker (1931) has summarized the evi- 
dence in this field. During the process of 
movement, which occupies 4 to 10 days, 
depending on the type of mammal under 
consideration, the processes of development 
have begun which are to form the embryo 
and its membranes. Two embryonic folds 
are early formed which join to make up the 
then enclosing amniotic sac. This sac grad- 
ually enlarges. It is filled with a special 
liquid, the so-called amniotic fluid, which 
has a very definite chemical make-up and 
a specific gravity of 1006-1081 (Feldman, 
1920, p. 139). The specific gravity of this 
liquid is thus not far from that of the de- 
veloping embryo, a fact of great importance 
in understanding the mechanies of certain 
forms of receptor-nervous-system-effeetor 
aetion in the fetus at a later period. As 
growth continues, the sac more and more 
completely surrounds the embryo. 

The embryo thus immersed and sup- 
ported is relatively independent of most di- 
rect mechanical surface contacts. Coinci- 
dent with this development the other fetal 
sacs are formed. One of these, the vitel- 
line sae, corresponds to the yolk sac of 
lower forms, although of course in the 
higher mammalian types it contains vir- 
tually no yolk. In later development of 
the fetus this sac is relatively much re- 
duced in size, and at the time of birth is 
known as the umbilical vesicle. 

The allantois also makes ts appearance 
as an outgrowth of the developing digestive 
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tract of the embryo. This saclike structure 
comes in contact with the previously 
formed primitive chorion, with which it 
fuses to make up the true ehorion. This 
doubly derived chorion now rapidly be- 
comes a completely enclosing membranous 
wall outside the amniotie sac. The chorion 
continues to be attached to the embryo 
proper, however, by means of the allantoic 
stalk, which comes to conduct as well the 
two allantoic arteries and the two allantoic 
veins. 

As this development has progressed, 
therefore, the egg has become attached to 
the wall of the maternal uterus. As the 
very complex morphologieal changes, some 
of whieh have been suggested above, take 
place, the circulatory system of the fetus 
and its membranes continues to develop. 
This fetal circulatory system is mechani- 
cally completely separated from the ma- 
ternal blood system, but the separation is, 
in certain areas, only that of a cell wall. 
By interchange through living membranes, 
therefore, oxygen and food materials pass 
from the maternal blood system into the 
independent embryonic blood system; simi- 
larly, carbon dioxide and other metabolites 
pass in the opposite direction into the ma- 
ternal blood stream. Typically, in the 
higher mammals only part of the chorion 
is thus directly attached to the maternal 
uterus. Tliis area of attachment is called 
the placenta. As noted later in the chapter, 
the exchange of endocrines through the 
placenta is important. The placenta may 
best be thought of as involving two parts, 
one of which is derived from the embryo 
and the other from the maternal uterus. 
The part derived from the maternal uterus 
becomes larger and larger, eventually en- 
capsulating the developing embryo and its 
membranes, which have just been deseribed. 
This true maternal membrane, as distin- 
guished from the previously considered fetal 
membranes, is called the decidua capsularis. 


In human development, as the fetus grows 
this decidua capsularis comes to be in con- 
tact with the mucous membrane lining of 
the rest of the uterine cavity, the so-called 
decidua vera. Thus as it grows the fetus is 
enveloped in an elaborate series of mem- 
branes. Figure 5 shows these relationships 
in very schematic form in the human organ- 
ism. These developed membranes serve an 
important function. They provide within 
the mother’s body a strong, many-layered 
sac in which is maintained an aquatic en- 
vironment of very constant temperature 
and remarkably constant physical and 
chemical constitution. Hsu (1948) has 
shown that in white rats increasing the 
temperatures somewhat above normal af- 
fects pregnancy. The results suggest that 
with elevated temperatures the percentage 
of pregnancies affected is greater when the 
heat treatment is earlier. This result em- 
phasizes the importance of constant and 
normal conditions of the uterus during preg- 
nancy. 

For an elaborate consideration of fetal 
development made clear by excellent dia- 
grams, see Spee (1915). See also Barclay, 
Franklin, and Prichard (1946, 1947) for a 
consideration of changes in fetal circulation 
at birth. 

By means of the association at the pla- 
centa, as just noted, the independently de- 
veloping embryo is able, parasitieally as it 
were, to receive food materials, oxygen, 
and other needful substances from the ma- 
ternal blood supply and to send back into 
that system the waste products of its own 
organic life. The extremely important and 
technical topie of fetal respiration has been 
intensively studied by Barcroft and his as- 
sociates and by many other workers. For 
a review of this literature see Barcroft 
(1938, 1946), and Windle (1940). The 
mechanism of the fetal membranes, there- 
fore, makes possible fetal respiration, nu- 
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trition, and excretion, It is in a physical 
world of this sort that we must consider the 
fetal mammal as developing and in its later 
stages as actively responding. The nature 
of this very special environment must not 
be forgotten in considering every evidence 
of sensory or behavioral life which the fetus 
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Birth consists in the rupture of the fetal 
membranes, often produced by the contrac- 
tions of the museular walls of the uterus. 
The physiology of birth is complex and im- 
portant. (See Barron, 1940.) A short time 
after the birth of the young mammal or 
the ehild there follows the expulsion of the 
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Ficure 5. Diagram representing the relationship between the uterus, the membranes, and 


the embryo during early pregnancy. 
by L. Carmichael. 


(From “Origin and Prenatal Growth of Behavior,” 
In C. Murchison [Ed.], A Handbook of Child Psychology. 2d ed., rev. 


Worcester: Clark University Press, 1933, 50. By permission of the publisher.) 


shows. It must be emphasized, however, 
that there are great differences in detail in 
the relationship between fetus and maternal 
organism in different mammals. As Win- 
dle (1940) has pointed out, "Time and 
again in the study of prenatal physiology it 
will appear that species variations in the 
intimacy between maternal and fetal blood 
streams may explain differences in experi- 
mental results" (p. 5). 

The relationship between blood flow in 
the umbilieal cord and the rate of fetal 
growth in the sheep and guinea pig has been 
studied by Greenfield, Shepherd, and 
Whelan (1951). 


now discarded enveloping membranes, This 
“afterbirth” consists largely of the remains 
of the decidua, the chorion, and the am- 
nion. In infrahuman mammals this after- 
birth is customarily eaten by the mother 
(Tinklepaugh and Hartman, 1930). This 
is an interesting response to be considered 
in relation to the problem of the special 
hungers and patterned “instincts” of the 
organism. 

From what has been said, it is obvious 
that the developing mammal is so well pro- 
tected that it is difficult to study its growth 
at different periods, and nearly impossible 
—although the “impossible” has been ac- 
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complished, as will be pointed out below— 
to observe continuously the development of. 
the same mammalian fetus. A whole series 
of papers by Nicholas (1925, 1926, 1997, 
1929a) demonstrates the possibility of ex- 
perimental manipulation of the mammalian 
egg and growing embryo. This work has 
fundamental implications not only for the 
"new" embryology but for the whole study 
of the growth of behavior. 

It may still be said that it is “impos- 
sible" to study the mammalian fetus under 
as nearly normal conditions as those under 
which Kuo has studied the chick. There 
is real danger in generalizing upon the na- 
ture of fetal development on the basis of 
observations made under abnormal condi- 
tions, as Kuo himself (1932c, p. 265) has 
said. Observations on the mammalian fetus 
must be abnormal because the protection 
which is provided by the fetal membranes 
just considered must be destroyed if direct 
observation is to be possible. 

It will, of eourse, be unnecessary here to 
give an account of the development of be- 
havior in all classes and orders of mammals. 
Indeed, no special studies have been made 
of most mammalian forms. For example, 
so far as the writer is aware, no special 
study has been made of the development of 
behavior in the fetal monotremes. The 
study of the development of behavior in 
these primitive Australian egg-laying mam- 
mals would probably provide fundamentally 
significant facts that might be applied to 
higher, truly viviparous forms. In both the 
ornithorhynchus and the echidna, eggs with 
soft shells, rich in yolk, undergo segmen- 
tation in the uterus and are then laid and 
incubated. The incubation by the ornitho- 
thynchus is in a nest; by the echidna, in 
a pouch. When hatched, the young of this 
subclass are nourished by the secretion of 
great glands possibly more like sweat 
glands than like the true mammary struc- 
tures of higher mammals. But a detailed 


description of behavioral growth in these 
forms is not, so far as the writer can dis- 
cover, available. 

Study of the development of behavior 
in what is generally considered the next 
higher subclass above the monotremes— 
namely, the marsupials—has been carried 
on. Indeed, the marsupials are found to 
be very favorable material for develop- 
mental studies. The young of animals in 
this subelass are born in a condition which 
can be considered only that of a relatively 
immature fetus (Langworthy, 1928). In 
the marsupials, although early development 
occurs in the maternal uterus, and although 
the fetus is nourished by secretions from 
the uterine wall, no true placenta is formed. 
Possibly for this reason these true mam- 
malian fetuses are born while still at an 
early period of development and are as yet 
open to easy continual external observa- 
tion during most of the important growth 
stages in which behavior change may be 
noted. This fact has made this form a 
favorite one for studies of neurological de- 
velopment by such students as Weed and 
Langworthy (1925a, 1925b) and Lang- 
worthy (1928). After birth the young are 
eared for by the mother for many weeks in 
a pouch, the marsupium, into which the 
mammary nipples open (Hartman, 1920). 
In certain of the marsupials, indeed, the 
once independent fetus again becomes func- 
tionally but not structurally attached to 
the mother, as for a long period after the 
maternal nipple is taken into the mouth 
the nipple is never removed until the ani- 
mal is ready to enter upon truly free life 
(Hartman, 1920, p. 260). 

From the standpoint of the student of 
the development of behavior, the most ade- 
quately studied form of this subclass is 
the Virginia opossum. In a series of com- 
plete and brilliant papers, Hartman (1916a, 
19166, 1919a, 19196, 1920) has brought to- 
gether the knowledge in regard to the de- 
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velopment of the fetus in the opossum and 
related types. Until his own work was 
begun, Hartman points out that the birth 
of the opossum and the behaviorally sig- 
nificant journey of the newborn organisms 
to the pouch had been observed and de- 
scribed by but one man, Middleton Michel. 
Michel's observations, which are reprinted 
by Hartman (1920, p. 252), led to a be- 
lief that the mother transferred the new- 
born animals to the pouch. Hartman’s 
work, however, has shown that the new- 
born organisms travel direetly from the 
vulva to the maternal pouch without the 
aid of the mother. He says: 


Unerringly the embryo traveled by its 
own efforts; without any assistance on the 
mother’s part, other than to free it of 
liquid on its first emergence into the world, 
this ten-day-old embryo, in appearance 
more like a worm than a mammal, is able, 
immediately upon release from its liquid 
medium, to erawl a full three inches over 
a difficult terrain. Indeed, it can do more: 
after it has arrived at the pouch it is able 
to find the nipple amid a forest of hair. 
This it must find—or perish [p. 255]. 


Hartman has further shown that this 
essential journey is to be considered a 
negative geotropism, because under experi- 
mental conditions embryos ean be made to 
travel away from the pouch if only the 
skin upon which they are moving is tilted 
upward. The locomotion of the embryo is 
deseribed as a kind of overhand swimming 
stroke in which the head sways as far as 
possible to the side opposite the hand 
which is taking the propelling stroke. Tt 
is further noted that “With each turn of 
the head the snout is touched to the moth- 
er’s skin... and if the teat is touched, 
the embryo stops and at once takes hold" 
(p. 256). 

The conclusion may be suggested, there- 
fore, that this young mammalian organism, 
less than 2 weeks removed from an un- 


fertilized ovum, has already developed to 
a point of independent ability so far as 
air respiration, alimentary canal digestion, 
and the receptor-neuromuscular mechanism 
of geotropically orientated simple progres- 
sion are concerned. MeCrady (1938) has 
devoted a book to the description of the 
development of the opossum, a notable 
book in many respects but especially be- 
cause of its beautiful drawings. 

McCrady, Wever, and Bray (1937) have 
studied the electrical responses from the 
cochlea of the pouch-young opossum. 
These investigations have correlated reflex 
startle responses and the electrical output 
of the ear. The first responses of a startle 
type were found at 50 days. Nine days 
later the electrical output showed that the 
sensitivity of the ear was in about the mid- 
audible range with 2000 cycles as the maxi- 
mum. At 82 days the maximum had 
shifted to 7000 cycles. A linear relation- 
ship between intensity of stimulus and elec- 
trical response was found. This suggests 
that these young organisms have a very 
efficient electrical-acoustical apparatus. 

Goerling, in an article also reprinted by 
Hartman (1920, p. 259), gives an account 
of the birth of the kangaroo, an animal of 
the same subclass as the opossum. It has 
been observed that in the kangaroo the 
young animal moyes through the fur from 
the opening of the urogenital canal to the 
pouch. The following observation is re- 
corded in regard to the fetus: ^It moved 
about slowly, very slowly, through the fur 
upwards, using the arms in its progress, 
and continually moving the head from side 
to side...” (Hartman, 1920, p. 260). 
Thirty minutes were required for the pas- 
sage, but during this time the mother gave 
no assistanee whatsoever. Goerling further 
notes that the arms of the newborn kanga- 
roo are strongly developed. The small 
hands open and close like a cat's paws. He 
says: “By these strong little arms and 
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hands the young one is enabled to labour 
its way to the pouch, the place of safety 
and nourishment” (Hartman, 1920, p. 260). 
It is further pointed out that, so far as the 
sucking reflex is concerned, once a young 
kangaroo is removed from the teat which 
it has taken in its mouth it is apparently 
unable to reattach itself, Figure 6 shows 


FiauRE 6. A so-called mammary fetus of 
the kangaroo attached to the maternal teat. 
(From A Tezt-Book of Zoology, by T. J. 
Parker and W. A. Haswell. London: Mac- 
millan, 1921, Vol. IT, 577. By permission of 
The Macmillan Company.) 


the early fetal appearance of the pouch- 
young kangaroo (Parker and Haswell, 
1921, p. 577). 

In the series of papers referred to above, 
Hartman reports his studies of the early 
embryology of the opossum but without 
any detailed reference to the onset and de- 
velopment of behavior before the early mo- 
tility stage in which it is found at birth. 
It is interesting to note, however, on the 
basis of the evidence given above, that in 
the marsupials young organisms which 
might even still be called embryos are born 
in what is in many respects a very early 
fetal condition, Their behavior, as indi- 
cated above, is significant at any rate in 
a number of ways for the general student 


of the development of response. Once in 
the pouch these organisms can be studied 
without the usual difficulties of disturbed 
respiration and digestion of higher mam- 
malian fetuses of comparable developmental 
age which still depend upon the placental 
circulation. The reports just given suggest 
that in this organism there is a general con- 
formity with the pattern of development 
of the amphibian larvae considered above, 
As in the case of Amblystoma, the young 
opossum moves with a wriggling movement, 
which from the deseription, “the head sway- 
ing as far as possible to the side opposite 
the hand which is taking the propelling 
stroke” (Hartman, 1920, p. 256), suggests 
the double S movement elaborated by 
Coghill and others as a characteristic of 
the onset of aquatic locomotion in larval 
amphibians, It is also significant to note 
that it is the forelimbs, both in the opossum 
and even in that characteristically hind- 
limbed organism, the kangaroo, which are 
mentioned as the first effective agents of 
locomotion. 

This again at least does not contradict 
the view that behavior typically develops 
from the anterior to the posterior seg- 
ments of the organism, This generaliza- 
tion may be said to be essentially true of 
behavior growth in invertebrates, amphib- 
ians, and bird embryos. Moreover, there 
is nothing in the development of the feed- 
ing reaction which is presented that shows 
its essential sequence to be different from 
that already noted in lower types. Lang- 
worthy (1925, 1928) and Weed and Lang- 
worthy (1925a, 19256) have studied the 
development of progression and body pos- 
ture in pouch-young opossums. They find 
that decerebration of young opossums does 
not lead to decerebrate rigidity, but rather 
to an increase in progression movements. 
This suggests that at this period the cortex 
has as yet established little dominance over 
the other neural determinants of behavior. 
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Similarly, they note, after giving a com- 
plete review of the work on the nervous 
system of the opossum, that electrical 
stimulation of the brains of pouch-young 
opossums gives contralateral leg responses 
but no other responses for over 50 devel- 
opmental days (Weed and Langworthy, 
19256, p. 23). These observations are im- 
portant in regard to the part played by 
myelinization of the nervous system in be- 
havior and, ineidentally, seem to confirm 
the priority of forelimb progression in the 
early behavioral repertory of this form. 
Larsell, MeCrady, and Zimmerman (1935) 
have studied the morphological and func- 
tional development of the membranous 
labyrinth of the inner ear of the opossum. 
Nerve endings are present around the re- 
ceptor “hair cells" before the ear is func- 
tional. Vestibular reflexes appear at about 
43 days after insemination; acoustic reflexes 
appear at 50 days. Myelin appears on the 
vestibular nerve fibers at the time reflexes 
first appear. It increases as the reflexes be- 
come more pronounced. 

Of ail orders of infrahuman mammals, 
the rodents have probably been most com- 
pletely studied, so far as the development 
of behavior is concerned. It is difficult to 
say when the study of behavioral growth 
in rodent fetuses began. They are con- 
venient animals to work with, and it is 
highly probable that some member of this 
order was used by the classic embryolo- 
gists, whose work will be historically re- 
viewed below when a diseussion of the spe- 
cific development of behavior in man is 
given. It is known, at any rate, that the 
dead embryos of typical rodents—namely, 
the rabbit, guinea pig, and mouse—besides 
many other animal forms, were discussed 
by Hieronymus Fabricius in his monu- 
mental work De Formato Foetu in 1604 
(Needham, 1931, p. 115). It is highly 
probable that this writer or some of the 
other great embryologists of the Renais- 


sance observed the behavior of fetal ro- 
dents, because at this time embryology was 
still much concerned with the Aristotelian 
problem of the development of the vege- 
table, sensible, and rational souls in all the 
forms which were studied. 

The first important experimental studies 
of the development of behavior in this or- 
der, however, that the writer has been able 
to find are those of Bichat (1819, 1827). 
This eminent early experimental physiolo- 
gist studied the living embryos of a num- 
ber of animals, particularly investigating 
the relationship between the blood stream 
of the mother and of the fetus. In this 
work he used the guinea pig extensively. 
As a result of his studies, Bichat came to 
a number of interesting, although to some 
extent unsound, conclusions in regard to 
the development of behavior in the fetus. 
He presents a generalized thesis, possibly 
growing out of the speculations of the 
Renaissance, that the organism at all stages 
combines what he calls two lives, one of 
which is that of sensibility, involving the 
brain and the senses, and the other that 
of the vegetative life, involving digestion, 
cireulation, and the like. On the basis of 
his researches on fetal behavior he con- 
cludes that the life of sensibility does not 
begin before birth, although surprisingly 
enough he notes and describes in some de- 
tail the nature of fetal movements. He 
alleges that the fetus must be thought of 
as living in a world virtually devoid of 
stimulation, as he holds, correctly enough, 
that an energy, in order to be a stimulus, 
must change. As the fetus is held in a 
liquid of constant temperature and prop- 
erties, he contends that it is virtually un- 
stimulated. He does admit that the sense 
of touch may be stimulated before birth, 
but it is not, he further contends, really 
touch, as every true sensation supposes a 
comparison between a present and a past 
state of being. 
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For this conclusion he is roundly criti- 
cized by another eminent French physiol- 
ogist, Magendie, who later edited Bichat's 
work. Magendie says in a footnote to 
Bichat's statements on the sense of touch: 
"Whatever Bichat may say, it exists in the 
fetus before birth." Bichat himself (1827), 
however, points out that touch is to be con- 
sidered as the most fundamental of the 
senses and suggests that “philosophers say 
it is the only one of the senses which al- 
ways is the agent of truth” (p. 136). 
Against this sweeping generalization, Ma- 
gendie, in another footnote, quotes the old 
experiment of Aristotle upon the illusory 
localization of the crossed fingers (p. 137). 
Partly on the basis of his work on guinea 
pigs, Bichat concludes that the responses 
of the fetal organism develop continuously 
from zero to a point of greatest activity 
just before birth. He supports this con- 
clusion by much anatomical evidence, which 
includes a discussion of the musculature 
of the limbs, the brain, the nerves, and the 
sense organs. He then attempts, it almost 
seems, to explain away the observations 
which he has just made, in the light of his 
own theory. For he at once asserts that 
the existence of the fetus is not that of an 
animal but virtually that of a vegetable. 
This conclusion is based upon the dichot- 
omy which he attempts to establish even 
in the adult life of man between move- 
ments which are dependent upon the will, 
and hence “animal,” as contrasted with 
such movements as those occurring in 
sleep, which he alleges are not animal but 
merely “living.” 

It is a long step from these early the- 
ories and observations to the present knowl- 
edge of the development of beha 
dents, and indeed this step was not taken 
in a single jump. In 1818 Emmert, an em- 
bryologist, published certain incidental ob- 
servations on the behavioral activity of field 
mouse embryos (Emmert and Burgützy, 


1818). Zuntz (1877) used fetal rodent ma- 
terial in a series of scientifie observations. 
His work was devoted for the most part 
to a consideration of the chest movements 
of the newborn fetus of the rabbit, which 
was used in part of his study of the devel- 
opment of fetal respiration in mammals. 

It was not, however, until Preyer began 
his series of experiments on fetal guinea 
pigs and other animals that the modern 
period of the study of the behavioral growth 
of the rodent began. In his great sum- 
marizing work of 1885, Preyer gives an 
elaborate history of the study of the devel- 
opment of behavior in each form which he 
considers. Signifieantly enough, however, 
in this treatise, when he deals with the de- 
velopment of mammalian behavior, he be- 
gins almost without historical references. 

Preyer (1885, pp. 416-428), in his own 
experiments, however, used a number of 
different types of mammals and a number 
of different techniques in his study of the 
development of behavior. His most sig- 
nifieant work was done on the guinea pig. 
In studying this rodent he used at least six 
methods: 

1, The animal was placed on its back, 
and the movements of the external abdom- 
inal wall of the pregnant mother were ob- 
served without interference. He also made 
such observations on pregnant females on 
which so-called animal hypnosis or tonic 
immobility had been induced by an appro- 
priate posture and pressure manipulation. 
As a result of these types of direct observa- 
tion he concluded that there are periods of 
quiescence, lasting sometimes for more than 
an hour, interspersed with periods of great 
activity in fetal behavior, at least during 
the latter part of the pregnancy. 

2. In another experiment he placed a 
long, thin needle directly through the ab- 
dominal wall and the fetal sacs of the preg- 
nant female and pressed it into the fetus, 
"This needle was inserted so that, when the 
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fetus moved, the needle, forming a sort 
of lever, could be observed to change its 
position. As a result of these investiga- 
tions, the frequeney of fetal aetivity was 
noted. It is all too clear to the modern 
investigator accustomed to the use of anes- 
theties in animal experiments that the fetus 
and the mother could hardly be consid- 
ered “normal” during these studies. 

3. He listened to the fetal movements 
through a stethoseope and recorded that in 
the later stages of pregnancy they made a 
peculiar Knistern and Knacken. 

4. By operation he found it possible to 
allow a single limb to extrude from the sac 
in such a way that its movement could be 
observed. 

5. By experimental surgery it proved 
possible to observe the movements of the 
fetus still in the mother’s body. In this 
situation he was able to note the effect of 
changing the blood supply upon fetal be- 
havior and to come to the conclusion that, 
although deprivation of oxygen did at times 
lead to general fetal movements, such dep- 
rivation was not an essential cause of such 
movements. 

6. He also removed guinea pig fetuses 
in the air-breathing stage and studied them 
when supported by blood-warm physiologi- 
eal salt solution and in a warm chamber. 
In observing the movements of such fetuses 
he characterized their responses as “sehr 
manigfaltig, ^ ungeregelt, asymmetrisch, 
arhythmisch” (p. 418). 

Tt is interesting to note below that these 
are virtually the same words used by Min- 
kowski and many others later in describing 
early human fetal movements. Preyer also 
observed certain movements of stretching 
and of reflex contraction and extension 
which would be difficult for the fetus while 
confined in the sac. This phenomenon has 
been seen many times by the writer, who 
knows of no evidence that Preyer used any 
anesthetics in employing any of the meth- 


ods noted above. The criticism of the more 
painless work of later investigators, that 
possibly the fetal material was anesthetized, 
cannot therefore be urged against this pio- 
neer work of Preyer, which may, however, 
be criticized on humane grounds, 

In one case Preyer (1882) notes that, 
when his observations were made on a 
guinea pig in the still intact sac, touching 
the skin of the face led to a localized brush- 
ing movement on the part of the forelimb 
of the fetus as if to wipe away the of- 
fending stimulus which was touching the 
pad of the vibrissae (p. 212). We shall 
see that the study of the development of 
this ability in the fetus may throw light 
upon certain aspects of the old question 
as to whether or not the perception of 
space is natively or empirically determined. 

Preyer gives a rather general description 
of development in the fetal guinea pig. 
In a fetus 20 to 21 mm. in length no 
movement was seen, but he adds that this 
may not be interpreted as assurance that 
no movement had previously occurred 
while the organism was in the uterus. In 
one of 81 to 83 mm., however, opened un- 
der blood-warm salt solution, the heart 
was seen to beat strongly and chest move- 
ments were noted. In much larger fetuses, 
105 to 111 mm. long, a complete repertory 
of action almost like that seen in the adult 
animal was recorded. Many other obser- 
vations are given on fetuses the lengths 
of which are not recorded. On the basis of 
these observations on fetuses, often ap- 
proximately dated by statements in re- 
gard to the hair and teeth condition of 
the organism, it is possible to say that 
Preyer noted in the development of be- 
havior in the guinea pig a gradual change 
in response with growth. The very early 
movements changed by gradual develop- 
ment until elaborate adaptive responses ap- 
peared. Concerning a series of carefully 
weighed litters in later stages he gives à 
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detailed account of definite responses. 
These activities include the pinna reflex to 
sound, now often called Preyer’s reflex, 
the pupillary reflex to light, and even the 
cerebral inhibition of reflexes as a result 
of antagonistic stimuli (1885, pp. 587-595). 
He points out that in a 173-gram guinea 
pig the teeth of the organism were so well 
developed that they bit his fingernail 
sharply (p. 423). On the basis of all this 
observational and experimental work, 
Preyer turns to his consideration of the 
development of behavior in the human fe- 
tus, to which reference is made below. 

The first systematic study of the devel- 
opment of fetal behavior in guinea pigs 
from the point of view of genetic Dono 
ogy, is Avery's (1928), carried out in the 
Psychological Laboratory of Stanford Uni- 
versity. As a background for the study of 
prenatal development, Avery carefully in- 
vestigated the responses to stimulation 
shown by newborn guinea pigs. As con- 
trasted with the naked and almost helpless 
neonatal marsupials described above, the 
guinea pig is at birth in many respects 
structurally and functionally a mature ani- 
mal. It is born with a sleek coat of fur. 
Its teeth are well erupted. Its eyes and 
ears are open. Its heart pulsations and 
breathing may be quite continuous and 
regular. It is able to roll from back to 
side, side to back, and side to haunches. 
Tt can erawl, stand, and walk. 


To the pinch stimulus applied to the 
foot it responds by kick or withdrawal of 
foot. The electrical stimulus elicits a mus- 
cular twitch, respiratory gasp, and jump. 
It can execute the scratch reflex spontane- 
ously or when stimulated in the facial 
region. Although muscular weakness is 
evident the patterns of response show good 
coordination [Avery, 1928, p. 264]. 


The sensory control of behavior, this in- 
vestigator points out, has also progressed 


to a remarkable degree. Lid and pupil- 
lary reflexes are present. The newborn 
animal avoids objects without touching 
them as it moves about. The ears are 
functional, and total bodily movements and 
pinna twitches are elicited by appropriate 
auditory stimulation. Needle pricks and 
heated objects lead to quiek response. Ol- 
factory stimuli evoke movement of the 
hend. The complex movements of swal- 
lowing are well developed. So far as more 
integrated behavior is concerned, Avery 
reports that the young run together when 
separated from each other and run to the 
mother when separated from her. Some- 
what similar observations were also made 
by Preyer (1882, p. 93). The young lick 
themselves, swim when placed in deep 
water, chew shavings, and attempt to dis- 
engage a foot held by an observer. No re- 
treat responses were noticed when young 
guinea pigs were placed with an adult 
white rat. The prenatal development of 
behavior of this Minerva-like organism is 
therefore peculiarly interesting because it 
is such a complete story. 

Avery's work on prenatal development 
must be strietly evaluated, however, in 
terms of the rather special conditions which 
he employed in his experimental study. 
Abandoning the techniques used by some 
of the earlier investigators in mammalian 
behavioral development, Avery removed 
from the mother each fetus that he stud- 
ied. He thus, of course, intercepted pla- 
cental circulation and therefore brought 
about ail the changes which have been 
found to result from oxygen deprivation 
and an increasing concentration of metabo- 
lites in the fetal blood stream, That is, 
he often worked with dying fetuses. Thus 
his work is strietly comparable to most of 
the work on human fetuses reviewed below. 
Observations were most often made on a 
large metal tray placed on a well-lighted 
observation table. “An electric heater, re- 
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flector type, was placed nearby. It served 
to dry the young and to keep them warm. 
A temperature of 98° F. was maintained on 
the observation table" (Avery, 1928, p. 
258). This technique provided that, so far 
as early embryos were concerned, they were 
studied not only without normal respira- 
tion but in what was apparently a continu- 
ally drying condition. 

The results of Avery's pioneer study, 
therefore, must be considered as a function 
of these special conditions, because pre- 
vious studies had shown, and some of the 
writer's experimental observations ade- 
quately demonstrate, that many responses 
are possible in an aquatic environment 
which are quite impossible when the or- 
ganism is placed upon a solid surface in 
the air. Avery studied animals of gesta- 
tion ages of 45 to 68 days. The lower 
point was chosen because, in Avery’s opin- 
ion, “Prior to this time responses are so 
slight as to be of little importance for this 
problem” (p. 270). This decision is in 
some respects surprising, because Preyer 
reported movement in fetal guinea pigs of 
much younger gestation age. Indeed, ac- 
cording to Draper’s tables (1920) and 
Preyer’s own estimate (1885, p. 588), the 
first of Preyer’s fetuses moved when they 
were 26 to 29 gestation days old. The 
writer has seen movement in a 25-day 
fetus. Avery's work, therefore, from the 
standpoint of the general problem of de- 
velopment, must be taken as emphasizing 
the development of behavior in the later 
stages of gestation. Indeed, this study is 
probably most significant in regard to 
fetuses which have developed to the point 
that they can, under appropriate conditions, 
breathe and move without diffieulty in an 
air environment. Bonardi (1946) reported 
that respiratory movements and raising of 
the head appeared in fetuses of 60 days or 
more on touching the nostrils with cold 
water. 


Avery also considered the question of 
whether or not there is a distinction be- 
tween the responses of fetuses taken from 
young and old mothers. He came to the 
conclusion that there is no significant dif- 
ference in the maturity of response elicited 
from the fetuses of young and fully adult 
mothers (p. 311). This conclusion is un- 
like that of King (1915) and of Angulo y 
González (1932b) in regard to the white 
rat, in whieh various parental conditions 
were found to influence fetal development. 

By the use of X-rays Avery also ingeni- 
ously studied the orientation of the fetuses 
in the uterus of the guinea pig. This study 
convinced him that gravitation is appar- 
ently not very significant in determining 
rapid changes in the orientation of the fetus 
in the uterus. He concludes: “The shifts 
of the foetuses in utero are inadequate to 
explain their activity after experimental de- 
livery” (p. 324). As a final conclusion to his 
study Avery says: “These results substan- 
tiate the belief that certain congenital re- 
sponse mechanisms exist in foetal and new- 
born guinea pigs. Some of these are sub- 
ject to early modification through experi- 
ence” (p. 329). For an interesting early 
study in this field, see Virey (1833). 

Carmichael (1934a) studied a large num- 
ber of fetal guinea pigs in a series of experi- 
ments in which as many factors as possible 
were controlled. This study involved more 
than 2 years of work and the typing of 
more than 2000 pages of protocols dictated 
at the time of the experiments. In most 
cases motion-picture records of behavior 
were also made. The apparatus used is 
shown in Figure 7. A summary of results 
may be given (pp. 422-466) : 


1. Heart beat was the only activity ob- 
servable in the youngest fetuses studied in 
this investigation. ... 

2. Before any behavior was observed 
the skeletal muscles of the still immobile 
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fetus eould be made to respond by direct 
electrical stimulation. . . . 

3. In a 28-day fetus behavior involving 
skeletal muscles response without electri- 
cal stimulation was observed. . . . 


6. In general, responses at every stage 
are a function of what were called... 
(a) modes of stimulation and (b) variable 
conditions of the organism. 

7. The first stimulus-released response 


Fiaure 7. ‘Photograph of apparatus. 


(From “Quantified P 


Stimulation and the 


sure 


Specificity and Generality of Response in Fetal Life," by L. Carmichael and M. F. Smith. 
Journal of Genetic Psychology, 1939, 54, 497. By permission of the Journal Press, publisher.) 
(1) Constant-temperature tank in which is inserted a tray filled with physiological saline solu- 
tion. Maternal animal is held in this bath by suitable supports and fetal organisms are then 
exposed for study, (2) Holder and graded series of esthesiometers. (3) Electrically driven 
motion-pieture eamera for recording. (4) Reflectors for two 1000-watt lamps used to illumi- 
nate the field. (5) Foot-operated switeh to start and stop the recording motion-pieture 
camera. 


noted in the study may be characterized, 
at its first appearance, as a pattern of 
behavior, which involves a relationship 
between neck flexion and forelimb move- 
ment. ... 

8. Many of the points indicated ... 
when stimulated, release behavior from the 


4. The first “spontaneous” movement 
observed was a lateral flexion of the neck 
and a synchronous and possibly inde- 
pendent movement of the forelimbs. . . . 

5. The first sensory area from which 
behavior was released in the present study 
was ... the concha of the ear. . . . 
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first which in spite of very great variabil- 
ity could always be considered as a special 
“pattern of behavior." .. . 

9. Each behavior pattern released by the 
stimulation of a partieular area may be 
said to undergo a series of changes during 
fetal life... . 

10. Photic stimulation of the eye may 
lead to motor responses of the limbs, etc., 
before the eyes are normally open in the 
fetus, when such stimulation is made pos- 
sible by an operative exposure of the 
eye caps 
11. Auditory stimuli released behavior 
in a 63-day fetus after the liquid had been 
removed from the external meatus. .. . 

12. Needle stimulation (“pain stimuli") 
in general released responses which were 
quite comparable to responses released by 
pressure stimuli rather than to the vig- 
orous responses characteristic of the adult 
animal when subjected to pain stimula- 
tion. ... 

13. Temperature stimuli well above and 
well below the temperature of the fetus, 
when applied to the skin, release be- 
havior. . . . 

14. In late fetuses compensatory move- 
ments during rotation and in the im- 
mediate post-rotational period were dem- 
onstrated. . . . 

15. There is evidence that in late fetal 
life higher brain centers influence responses 
which are characteristically called “spinal 
reflexes.” . .. 

16. As. development progresses, the 
amount of “motor diffusion resulting from 
specifie receptor stimulation" decreases, at 
least in certain areas and under certain 
stimulus conditions. . . . 

17. The study does not confirm in de- 
tail the specific laws of development, al- 
leging that development is in all respects 
cephalo-caudal, proximo-distal. or from 
“fundamental” to “accessory” muscles. . . . 

18. It is possible to view most of the 
typical patterns of behavior released by 
the stimulation of given areas as capable 
of securing some end or ends, which dur- 
ing fetal life itself or during subsequent 


independent life may serve adaptive needs 
of the organism... . 

19. The present study does not give un- 
qualified support to any of the more 
general theories of the development of 
behavior, such as those summarized by the 
words “individuation” or “integration,” but 
suggests rather that the formulation of such 
generalizations is at present premature. .. . 


After this general study it became ap- 
parent that a more detailed study of cer- 
tain aspects of fetal behavior in the guinea 
pig was important. Bridgman and Car- 
michael (1935) studied 47 fetal litters 
at just about the time that behavior first 
begins, As a result of this study the fol- 
lowing conclusions were drawn (pp. 262- 
265): 


1. Prior to the onset of behavior in the 
fetal guinea-pig, myogenic contractions can 
be elicited from certain muscles. That 
these early responses are truly myogenic, 
and not sensory-motor responses, there is 
little doubt, because of their character, 
particularly as compared to later move- 
ments. 

2. Active behavior in the fetal guinea 
pig begins in the last hours of the twenty- 
fifth day. Previous observers had placed 
the onset at least 1 day later than this. 

3. True behavior, that is, response that 
results from stimulation, and which is sec- 
ondarily induced by nervous discharge, can 
be elicited 10 to 14 hours before “spontane- 
ous” behavior appears. These stimulated 
responses are of a sufficiently different 
character from the earlier myogenic con- 
tractions to be classified as active; ie., in- 
volving neural activity. . . . 

4. The first active responses of the fetal 
guinea pig are definite in character, and 
involve movements of the head, brought 
about by contraction of the neck muscles, 
and of the fore leg. The evidence is as yet 
inconclusive concerning which of these com- 
ponents arises first. 

5. It is seen that, from the earliest pe- 
riod, the neck and limb responses occur 
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sometimes together, and sometimes inde- 
pendently, and that throughout the de- 
velopmental period studied, independent 
elements of behavior are present at all 
times. That is, no gradual progressive “in- 
dividuation" of the specific responses out 
of a total pattern is seen... . 

6. Because of the simple and specific 
nature of much of the earliest behavior of 
the fetal guinea pig, it is thought that 
these responses may advantageously be de- 
scribed as reflexes. Moreover, no need to 
use such words as “generalized,” “totally 
integrated,” or “non-specific” in the descrip- 
tion of this behavior has arisen. . . . 


The development of temperature sensi- 
tivity in the fetal guinea pig has been 
studied by Carmichael and Lehner (1937). 
The results of this study are summarized 
in Figure 8. This figure shows that in 
fetuses of all ages there is an increase in 
released behavior as stimuli (drops of 
water) are used which are either warmer 
or cooler than the physiological zero (about 
37.5* C.) of the organism. The conclusions 
of this study (pp. 224-226) may be sum- 
marized in the following statements: 


1. Temperature stimuli . . . are effective 
in releasing responses during most of the 
motile fetal period of the guinea pig. 

2. At each of three fetal development 
periods, as these periods were established 
for the purposes of this study—young, mid, 
and old—the greater the difference between 
the temperature of the stimulus and the 
physiological zero of the organism, the 
greater the relative number of responses 
released by that stimulus. 

3. At the youngest ages studied, there 
appears to be à slight tendeney for cold 
stimuli to be relatively more effective than 
warm stimuli if certain assumptions of 
equality are made concerning units of 
measurement. 

4, During the “young” period of fetal 
life, as defined above, there appears to be 
development of temperature sensitivity. 


Sensitivity is greater, that is, in the mid 
period studied than in the initial period. 
There is no corresponding increase during 
the other periods studied. In the last pe- 
riod, the growth of the insulating hair coat 
unquestionably modifies the effectiveness 
of the stimuli as applied in this investiga- 
tion. 

5. There is no great change in the per- 
centage of specific and general responses 
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Ficure 8. Responses of guinea pig fetuses 
to thermal stimuli. (From “The Develop- 
ment of Temperature Sensitivity during the 
Fetal Period,” by L. Carmichael and G. F. J. 
Lehner. Journal of Genetic Psychology, 1937, 


50, 222. By permission of the publisher.) 


released by the stimuli used at any of the 
three periods studied, nor does the effective 
intensity of stimulation (as measured by 
the greater degree of difference from physi- 
ological zero) change in a definite manner 
as development progresses in its efficacy in 
releasing either general or specific re- 
sponses. There is a slight preponderance 
of specific over general responses, as these 
two words-are defined in this paper in each 
period, but this finding can hardly be con- 
sidered as statistically significant. 

6. There is some shift in the relative 
sensitivity of the six areas stimulated dur- 
ing fetal development. These data may 
be considered as supporting the generaliza- 
tion made by previous investigators that 
the development of sensitivity spreads 
from the cephalic to the caudal regions of 
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the body and from the proximal to the 
distal region of limbs. 


Bonardi (1946) has also made observa- 
tions on the stimulation of the nose with 
cold and hot water at various fetal ages. 
At the temperatures used cold water was 
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Ficure 9. Typical reflexogenous zones. 


(From “Quantified Pressure Stimulation and 
the Specificity and Generality of Response 
in Fetal Life,” by L. Carmichael and M. F. 
Smith. Journal of Genetic Psychology, 1939, 
54, 428. By permission of the publisher.) 
(1) Midpoint of the vibrissae pad on the 
snout. (2) Inner surface of the vestibule of 
one external naris (nostril). (3) Midpoint of 
the upper eyelid. (4) Midpoint of the lower 
eyelid. (5) Midpoint of the concha of the 
ear. (6) Skin over the shoulder joint of the 
pectoral girdle. (7) Skin over the hip bone 
joint of the pelvic girdle. (8) Anus. (9) 
Point in medial plantar surface of one hind- 
paw. (10) Point in medial palmar surface 
of one forepaw. 


more effective than hot water in releasing 
behavior. 

Hooker (1944) and other investigators 
have emphasized the importance of the use 
of quantified pressure stimuli in working 
upon fetal material. Carmichael and Smith 
(1939) attempted to study this question 
in detail. (See also Carmichael, 1937.) 
First they decided to use certain well- 
established reflexogenous zones as shown in 
Figure 9. They then prepared a series of 
calibrated von Frey esthesiometers. In 
each case the lightest esthesiometer that 
would elicit a response was used, as well as 


one 7 to 9 points higher in the scale of 
esthesiometers. The quantitative conclu- 
sions of this study are shown in Figure 10. 
An example of the difference in response 
to the light and heavy stimuli is shown in 
Figure 11. In summary of this study it 
may be said that pressure stimuli are like 
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Ficure 10. Percentage of responses at each 
fetal age group studied. (Normal gestation 
period is 68 days.) (From “Quantified Pres- 
sure Stimulation and the Specificity and 
Generality of Response in Fetal Life,” by 
L. Carmichael and M. F. Smith. Journal of 
Genetic Psychology, 1939, 54, 431. By per- 
mission of the publisher.) 


Group 35-36 days 


Total responses 275 Light 36.5% Heavy 63.5% 
Group 41-42 days 

Total responses 585 Light 37.5% Heavy 62.5% 
Group 45-47 days 

Total responses 616 Light 33.6% Heavy 66.4% 


Group 50-51 days 
Total responses 730 Light 38.4% 


Group 46-66 days 


Heavy 61.6% 


Total responses 468 Light 39.7% Heavy 60.3% 
Group 61-62 days 
Total responses 536 Light 36.4% Heavy 64.6% 


temperature stimuli in the importance of 
intensity upon resulting response. 


Moreover, the present results show that 
the same relative proportion of general and 
specifie responses seems to be released at 
all of the typical fetal ages studied. This 
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finding adds further confirmation to the 
view that specific responses are early de- 
veloped in fetal life. Thus it becomes 
more than ever clear that the widely ac- 
cepted formula that all specific behavior 
develops from the individuation of previ- 
ously more general patterns of behavior 
needs revision. Such revision can come 
only from continued study of fetal be- 


4. Definite though not invariable effects 
of stimulation on the character of the 
cortical electrogram have been noted, oc- 
curring as early as the 60th day of gesta- 
tion. 

5. The guinea pig brain first exhibits 
electrical activity at a time when be- 
havioral indications also point to matura- 
tion of higher nervous centers. 


Fiaure 11. Outline tracings from moving-picture film of two postures of 51-day guinea pig 
fetus. (From “Quantified Pressure Stimulation and the Specificity and Generality of Re- 
sponse in Fetal Life,” by L. Carmichael and M. F. Smith. Journal of Genetic Psychology, 


1939, 54, 432. By permission of the publisher.) 


fetus as stimulated with light esthesiometer. 


Picture at right shows one phase of movement elicited by a heavier esthesiometer. 


Picture at left shows resting posture of the 


Only response in this case was an eye wink, 


In this 


case, the entire trunk and all limbs are involved in the reaction. Note the precise localization 


of the stimulated spot by the forepaw. 


havior as released by stimuli of quanti- 
tatively known character [Carmichael and 
Smith, 1939, p. 434]. 


Jasper, Bridgman, and Carmichael (1937) 
have studied the electrical brain potentials 
of the fetal guinea pig. Their conclusions 
(pp. 70-71) are: 


1. The brain potentials of the guinea 
pig first appear when the age of 48-56 days 
of gestation has been attained. 

2. No quantitative ontogenetic trend in 
the characteristie frequency of potential 
variation, nor in the total range of fre- 
quencies, has been discovered. The ap- 
pearance of secondary groupings of char- 
acteristic frequencies is found more often 
as age increases. 

3. The average amplitude of the char- 
acteristic frequencies at any age shows an 
irregular yet definite increase with age. 


In connection with this study it was 
noted that tying off the umbilical cord 
abolished most cortical activity but did not 
for some time abolish the lower reflexes of 
the fetus. 

In another study, using high-gain elec- 
trical amplification of bioelectrie phenom- 
ena in the fetal guinea pig, Rawdon-Smith, 
Carmichael, and Wellman (1938) have 
demonstrated that the cochlear electrical 
response (the so-called Wever-Bray effect) 
is present in a guinea pig fetus of 52 post- 
insemination days. The electrical response 
secured at 52 days had a peak voltage of 
1 to 2 microvolts to a stimulus of 600 
cycles per second at an intensity of 100 
decibels above human threshold. Declin- 
ing responses were noted to tones below 
this and above 2000 cycles per second. The 
rise in electrical output was rapid as de- 
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velopment progressed, for by 62 days 100 
mierovolts was recorded. It is interesting 
to note that the time of onset of the elec- 
trical response of the fetal ear—namely, 52 
days—is exaetly the same time at which 
the first overt behavior released by audi- 
tory stimuli can be observed in the fetal 
guinea pig. 

Of all rodents, however, not the guinea 
pig but the white rat seems to be the most 
generally studied laboratory mammal. It 
is not surprising, therefore, that in recent 
years an inereasing amount of attention 
has been given to the prenatal develop- 
ment. of behavior in this convenient organ- 
ism. One of the most elaborate studies of 
this sort is reported in an unpublished 
thesis by Swenson (1926). The experi- 
mental work for this thesis was done under 
ihe direction of Coghill. The thesis is en- 
titled The Development of Movement of 
the Albino Rat before Birth. The opera- 
tion by whieh the female is rendered im- 
mobile is deseribed by Swenson in a special 
article (1925). The mother is deeply 
anesthetized, the neck is opened, and the 
carotid arteries are ligated as close to their 
origin as possible. The large left and right 
external jugular veins are also secured and 
ligated. Ether is now discontinued, and the 
skin incision is closed. After the anesthesia 
has been allowed to pass off, the mother 
is immersed in physiological salt solution. 
Each fetus is then in turn shelled out and 
studied. 

Swenson's observation began with fetuses 
showing absolutely no movement save 
heart beat and continued at convenient 
stages to birth. It is difficult to generalize 
about any such developmental sequence 
because the omission of any of the details 
of the onset of behavior is likely to give a 
prejudiced picture of the total process. It 
is possible in review here, however, to give 
a few of the salient points of the growth of 
behavior in the rat as found by Swenson. 


The first movement noticed was a slight lat- 
eral bending of the head. This same move- 
ment, differently interpreted, may be char- 
acterized as a slight cephalie trunk-bending 
movement, From this early action to the 
precise adaptive movements of tongue and 
paws in late fetuses, there is found a con- 
tinuous quantitative and qualitative change 
in the movements as observed in litters of 
inereasing gestation age. In the general 
theoretical discussion of the causal factors 
concerned in the development of behavior, 
we shall again refer to the work of Swenson, 
particularly to the observations which he 
made upon fetuses with clamped umbilical 
cords, Clamping of the cord he found to 
lead to an increase of metabolites in the 
fetal system and certain characteristic be- 
havioral changes. Abstracts of the thesis 
noted above, and additional observations, 
have been published by Swenson (1928), 
1929). 

Angulo y González (see references in 
bibliography), also associated with Cog- 
hill, has published some very important 
studies of the development of behavior in 
the fetal albino rat. He used much the 
same technique as Swenson in operating 
on the mother rat and in preparing the 
fetal material for observation. He selected 
his material with unusual care, Of the 643 
fetuses used in one study, all came from 
healthy female rats of known stock 110 to 
190 days of age, his previous work having 
indicated that these precautions were nec- 
essary in order to obtain scientifically com- 
parable results at various gestation ages. 
In his work moving-pieture records were 
taken to supplement the written protocols. 
Angulo y González in his experimental re- 
port gives the percentages of fetuses show- 
ing each movement at each age. For these 
detailed conclusions the reader is advised 
to consult the original papers (1929a, 
1930b, 1932a, 1939). This same author, 
after using the drug curare, which alters 
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the physiological relationship of motor 
nerves and muscles, was able to stimulate 
muscles directly in young fetuses. This 
indicates that the first responses of the rat 
fetus may be purely myogenic. 

It is interesting to note that both Swen- 
son and Angulo y González independently 
first observed movement in the rat fetus 
in the three hundred and seventy-eighth 
hour after insemination. Angulo y Gon- 
zález' general description of the develop- 
mental process, particularly so far as the 
process of "individuation" of behavior is 
concerned, may best be given in his own 
words: 


During the early stages of development 
the appendages move only with the trunk. 
Thus, upon stimulation of the snout the 
reaction more frequently obtained is a total 
mass reaction which involves the trunk 
and appendages. This total mass reaction 
we called a total pattern. This total- 
pattern reaction consists of a primary or 
basic movement, lateral flexion of the 
trunk, and a series of secondary move- 
ments. Similarly, there develops later a 
total pattern consisting of a basie move- 
ment of head extension and a series of 
secondary movements. The basic move- 
ments, during the early period of behav- 
ioral development, assert their sovereignty 
upon the secondary movements. During 
the later period of the development of 
fetal behavior, we find a number of spe- 
cific reflexes showing what at first seems 
to be a breaking up of the total patterns 
into individual and specific reflexes. But 
close study has convinced me that the 
process by means of which the individua- 
tion and specificity of certain reflexes is 
attained is not a disintegration or break- 
ing up of the established pattern, but, 
rather, is due to an inhibitory action by 
means of which the primary or basic move- 
ments are in a large measure arrested. In 
other words, the total-pattern reaction is 
never abolished completely, nor is the 


dominance of the primary over the sec- 
ondary movements lost, [1932a, p. 442]. 


This same investigator (1933a) has sug- 
gested that there are three phases in the 
development of somatic activity in albino 
rat fetuses: (1) a myogenic phase in which 
behavior can be elicited only by direct 
muscle stimulation; (2) a neuromotor stage 
in which internal stimuli acting upon the 
nervous system initiate behavior; (3) a 
sensory-motor phase in which true reflex 
action begins. 

Angulo y González (1934a) has also 
shown that the dissolution of the behav- 
ioral systems of the fetal rat is in inverse 
order to its evolution, which is in general 
cephalocaudal and proximodistal. The re- 
lationship of this observation to Hughlings 
Jackson’s generalizations (1884) should be 
noted. Angulo y González (19346, 1939, 
1940) has studied in detail the change in 
neural mechanisms which are correlated 
with behavioral development. 

Besides these studies of the whole de- 
velopmental sequence in the rat there have 
been a number of investigations devoted to 
certain aspects of the growth of the activity 
of the response mechanism in the rat. Lane 
(1917) has studied the development of the 
correlation between structure and function 
of the special senses in the white rat. His 
method of preparing fetal material con- 
sisted in killing the pregnant mother and 
studying the excised fetuses in a warm 
chamber. This method is open to the limi- 
tations pointed out in the evaluation of 
Avery’s work given above. During the 
observation period the fetus was bathed in 
a warm physiological salt solution. 

Lane’s (1917) observations on the de- 
velopment of the senses in the white rat 
may be summarized as follows: 

Touch. He found no evidence of this 
sense in 7%4-mm. embryos, which are gen- 
erally agreed to be immobile. Neurolog- 
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ieally, at this stage he found both sensory 
and motor fibers developed. The sensory 
fibers, however, had not as yet reached the 
periphery. In 16-mm. embryos, that is, in 
organisms approximately 17 gestation days 
old, the taetual sense is reported as present 
on the flanks and snout, as evidenced by 
motor response to needle pricks. Lane re- 
ports no response to stimulation with a 
sable brush at this time. This is contrary 
to the findings of all subsequent investi- 
gators and is probably a function of the 
special condition of the embryos used. In 
23- to 28-mm. embryos, that is, embryos 
approximately 19 to 20 gestation days old, 
he reports response to stimulation with a 
fine sable brush as well as with a needle 
prick, The snout region is most sensitive, 
although stimulation about the shoulder, 
upper arm, hip, rump, and thighs also 
evokes motor responses. He reports that 
there is a noticeable inerease in the num- 
ber of vibrissae as well as a greater com- 
plexity in the neural fiber basket of the 
vibrissae follicle. In very late fetuses and 
newborn rats a still better development of 
the tactual sense is found, responses being 
elicited by stimulation of any point on the 
entire body, including the tail. Pain as the 
result of needle stimulation is at this period 
shown by squeaks. The fibrillae baskets 
in the vibrissae follicles are now elongated 
cylinders, from the base of which neural 
fibrils in comparatively large bundles are 
seen to emerge, distad to the base of the 
follicle itself. In later stages there is no 
particular advance noted in tactual sensi- 
tivity, although the snout region continues 
to be superior to the rest of the surface in 
sensitivity. 

Equilibrium. In regard to this sense, 
this investigator found in 71ó-mm. embryos 
that stimulation leads to no behavioral 
trace whatsoever. Histologically, he re- 
ports the semicircular canals to be as yet 
undeveloped, In the 16-mm. embryo Lane 


again found no experimental evidence of 
the sense of equilibrium, although the 
semicircular canals are now well developed. 
In 23- to 28-mm. embryos, Lane still finds 
no experimental evidence of a sense of 
equilibrium. Histologically, the differenti- 
ation of the cells of the cristae is at this 
time further advanced than in the previous 
stage, although the sensory and supporting 
elements are not yet distinguishable. 
Slight indications of central connection 
with the cerebrum are noted. In a 35-mm. 
fetus the sense of equilibrium was first ob- 
served, as seen in the righting responses of 
the organism when in contact with a sur- 
face. Structurally, the semicircular canals 
are now virtually complete. On the first 
day after birth, however, the righting re- 
sponses were better developed, as were the 
histological and neural connections seen in 
the semicircular canals. In later stages 
there was manifested a greater perfection 
of the sense of equilibrium accompanying 
an increasing power of coordinated move- 
ment. Lane makes no reference to the 
part possibly played by neck proprioceptors 
or by other receptor fields in determining 
these righting responses, nor is any refer- 
ence made to the analysis of postural reac- 
tions suggested by the school of Magnus, 
to which reference will be made below. 
Smell. Lane reports no satisfactory 
method of smell stimulation in rat embryos 
from 74% mm. to 28 mm. in length. His- 
tologically, he says: “During these stages 
the olfactory apparatus is being gradually 
laid down, both as regards its sensory and 
peripheral portions. The histological dif- 
ferentiation of the olfactory epithelium has 
not advanced sufficiently far to enable the 
sensory cells proper to be identified” (p. 
51). Using a brush placed in an odorifer- 
ous substance, Lane obtained no certain 
response to olfactory stimuli in 35-mm. 
fetuses. Histological development, how- 
ever, is noted as continuing. Small’s work 


PRENATAL BEHAVIOR IN THE INFRAHUMAN MAMMAL 97 


(1899) on smell in the newborn rat is 
quoted, and the statement is made by Lane 
that “there is on the whole a gradual per- 
fecting of the olfactory sense from day to 
day” (p. 52). No experimental proof is 
given of this statement, and it is hard to 
understand its basis in view of the diffi- 
culty reported by Liggett (1928) in dealing 
with this sense in the white rat. 

Taste. In this sense, Lane reports that 
the 35-mm. fetuses were able to swallow, 
but neither in these nor in those of any 
preceding stage were any true evidences of 
a sense of taste discovered. At no time 
previous to birth could taste buds or other 
fully differentiated organs of taste be dem- 
onstrated, On the first day after birth, 
however, he notes that sugar solutions were 
received with less objection than salt or 
acid solutions. Lane again makes a gen- 
eralized statement that in postnatal life 
this sense is gradually perfected, although 
no experimental evidence is given to sup- 
port the view. 

Hearing. Here Lane reports that “abso- 
lutely no response to sound was noted be- 
fore the twelfth day after birth,” and that 
“from that day to the sixteenth or seven- 
teenth day there is a gradual increase in 
the ability to perceive sound” (p. 63). No 
evidence is given for this conclusion in the 
monograph, however, save that change is 
inferred from structure. In his conclu- 
sions he says: 


Previous to the twelfth day the portions 
of the ear concerned with the perception 
of sound have been undergoing a gradual 
development, but have not yet reached 
that degree of differentiation of the organ 
of Corti necessary for the perception of 
sound. By the twelfth or thirteenth day 
the organ of Corti is apparently differenti- 
ated for at least part of its extent, though 
the lumen of the external auditory meatus 
is not fully opened. The next few days 


witness the completion of the differentia- 
tion of the apparatus of hearing [p. 63]. 


For a study of the early growth of the 
inner ear of the rat, see Wada (1923). 

Vision. As far as this sense is concerned, 
the report of Lane is: “Absolutely no re- 
sponse to light was obtained before the 
opening of the eyes on the sixteenth or 
seventeenth postnatal day" (p. 69). This 
was determined by the use of an electric 
flashlight, The objection may be raised, 
on the basis of a good deal of other experi- 
mental work, that this stimulus was pos- 
sibly not strong enough to bring about. re- 
sponse, No record is given of the pupillary 
response which might have been obtained 
had the eyelids been opened by operation, 
Histological evidence, however, is given to 
suggest that there is a neural and receptor 
development paralleling the reported func- 
tional development. 

Lane’s theoretical conclusions concerning 
the anatomical basis of early development 
in the rat fetus and the function of the 
receptor in the development of the reflex 
are will be given at the close of this chapter, 

From the report just given of Lane's 
work, as well as from the incidental ob- 
servations in the work of Swenson and 
Angulo y González, it becomes obvious 
that, of all the sensory fields in the white 
rat, that of skin sensitivity is apparently 
earliest and most completely developed 
during prenatal life. The development of 
this sense in the fetal rat was quite exten- 
sively investigated by Raney, working with 
the writer (Raney and Carmichael, 1934), 
In this work the pregnant female was 
deeply anesthetized and the spinal cord 
completely transected between the sixth 
and seventh cervical vertebrae. The result 
of this operation was to provide an ef- 
fectively immobilized and, so far as the field 
of the operation is concerned, a completely 
desensitized adult organism in which, how- 
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ever, circulation and’ respitation continue 
in a virtually normal condition. After a 
period of one and a half to two hours, the 
fetuses were shelled out, with placental cir- 
culation maintained, into physiological salt 
solution held at 37.5? C. by thermostatic 
control. Raney and Carmichael’s work was 
conducted not only in an effort to study 
the effect of change of skin sensitivity at 
various fetal developmental ages, but also 
to consider the origin of what may be called 
“local sign,” at least in so far as such local 
sign may be demonstrated in the progress 
of localizing movements of the limbs of the 
fetus resulting from punctiform stimula- 
tion. 

Klemm (1914), in his history of space 
perception, referred to the development of 
the view that space is perceived in relation 
to body movement. James (1890, Vol. II, 
pp. 170-282) also considered the faetors 
leading to this view, and Peterson's experi- 
mental work (1926) on local signs as orien- 
tation tendencies again emphasized this 
conception. Raney and Carmichael’s work 
shows that with increasing gestation age the 
fetus first becomes sensitive to areal stimu- 
lation, as, for example, to stimulation with 
a camel’s-hair brush approximately 5 mm. 
in diameter. Response to punctiform stim- 
ulation by a single light hair is observed to 
begin some time later. The first appear- 
ance of sensitivity is in the head region 
and is observed to pass gradually caudad 
(that is, toward the tail). The first re- 
sponses to stimulation are slight movements 
of the trunk occurring during the sixteenth 
day, as noted by previous investigators. As 
development continues, stimulation at any 
sensitive point may elicit much more com- 
plicated behavior, often involving neck, 
trunk, forelimb, hindlimb, and other mus- 
cle movements. The peculiar sensitivity to 
tactual stimulation of the region from which 
the vibrissae issue is noted throughout this 
developmental sequence. The early fune- 


tion of this tactual organ, as it may be 
called, is particularly interesting in refer- 
ence to the full innervation of this area as 
shown by Lane and in the behavioral obser- 
vations on the function of the vibrissae in 
young rats by Small (1899), and especially 
in the special study of this receptor field by 
Vincent (1912). 

Raney and Carmichael (1934) have 
found, however, where the mechanical pos- 
sibility of movement is present, that is, 
where the limb may touch the surface, that 
the responses may gradually become more 
and more precisely related to the point of 
stimulation. Thus at an early gestation age 
stimulation of the region of the vibrissae 
may lead to slight trunk movements. Later 
such stimulation may lead to the movement 
of many muscle groups of the fetus, includ- 
ing the limbs. At a still later time, the 
principal response may be merely that of 
the forepaw moved ever so slightly toward 
the point stimulated. If the point touched 
is on the body wall, the movement may 
be toward that point. If it is on the nose, 
it may be toward that point. It must be 
noted, however, that, even at the best time 
for such differentiated response in late ges- 
tation periods, the stimulation of any point 
may also bring out very general activity. 
It is possible that such generalized response 
is due to interruption of some “spontane- 
ous” movement, or that it is related to the 
strength of stimulation. The frequency of 
stimulation or the immediate past activity 
of the organism may also be important in 
inducing such activity. The significance of 
intensity of stimulation in this connection in 
the guinea pig fetus is explained above. 
This is not the place for a full consideration 
of the theoretical implications of Raney and 
Carmichael’s study as it bears on space per- 
ception, but the results suggest a certain 
reformulation of one form of a modified 
genetic theory of the perception of exten- 
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sion as considered by Boring (1929, pp. 
250-262). 

Lincoln (1932), also working in collabora- 
tion with Carmichael, was able to show in 
the rat fetus something of the elaborate 
sensory and behavioral sequences which are 
antecedent to the sucking reflex as that 
reflex is seen at birth. The report of this 
investigation is recorded in library copies 
of a thesis. This work is especially inter- 
esting in relation to Lane’s work on the 
correlation between structure and function 
in the nursing reflex of the young rat and 
guinea pig. In Lane’s work (1924) especial 
attention is given to the development of 
the tongue both as a locus of taste recep- 
tors and as a prehensile organ. Further 
references to the sucking reflex are given 
below. 

Angulo y González (1937) has shown 
that the sensory system follows the motor 
system in development. The earliest func- 
tional sensory endings develop in the re- 
gion of the snout as tactile receptors. The 
receptors in the forelimbs, for example, are 
later in development than those in the 
snout, The total are connections seem to 
be formed by the growth of collateral fibers 
which establish functional connections after 
the sensory and motor systems are com- 
plete. 

Windle (19345) has demonstrated that 
all the spinal reflex ares are present at 11 
mm. but they are incomplete because sen- 
sory collaterals are just beginning to enter 
the mantle layer of the spinal cord, The 
main difference between the nervous sys- 
tem of motile and nonmotile fetuses lies in 
the number and length of these elements. 

Besides the special studies noted above, 
there have been a number of other investi- 
gations dealing with particular muscle 
groups or special behavioral characteristics 
of the white rat fetus. Corey (1931) has 
studied the causative factors of the initial 
inspiration of mammalian fetuses, using the 


white rat as material. In this study it is 
concluded that the initial respiration of 
the fetus is normally brought about by a 
change in the relationship between carbon 
dioxide and oxygen in the blood in coopera- 
tion with the stimulating effect of the dry- 
ing of the skin. Blincoe (1928a, 1928b) 
has worked on the development of behavior 
in the motor system of the forelimb of the 
rat. He has elaborately studied the anat- 
omy of the limb before the fifteenth day, 
that is, just before the onset of motility. 
An effort has also been made to present a 
correlation between this stage of develop- 
ment in the rat and in man. In the later 
study he points out that it seems that the 
arm of the rat shows “the static assembling 
of many bodily components which await 
some complementary addition to render 
them a dynamic whole” (1928b, p. 293). 
It is suggested that this addition is to be 
found in functional innervation, In this 
connection see also a paper by Barron 
(1934) on the results of his experiments on 
the peripheral anastomoses between the 
fore- and hindlimb nerves of albino rats. 

Also working with the rat fetus, Windle, 
Minear, Austin, and Orr (1935) have 
shown that physiological muscular develop- 
ment may be summarized in the course 
which it takes. In general this develop- 
ment proceeds from the head to the tail 
region and distad and ventrad from the 
dorsal part of the trunk. (See also Windle 
and Baxter, 1935, 1936.) 

Bors (1925), Nicholas (1925, 1926, 
1929c), Hooker and Nicholas (1927, 1930), 
Nicholas and Hooker (1928), and others 
have performed experimental operations on 
rat fetuses. Following a very elaborate 
technique, these students have been able 
to operate on mammalian fetuses without 
interrupting pregnancy. In the course of 
this work they have made a number of 
incidental observations on the development 
of motility, and Hooker and Nicholas 
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(1930) partieularly have pointed out the 
fact that during intrauterine existence 
“movements are restricted to a large de- 
gree and there is also a greater degree of 
independence of the individual cord seg- 
ments than is found in later postnatal 
stages” (p. 431). These observations are 
significant, for they were made under con- 
ditions more nearly approaching those of 
normal development than any other studies 
of the development of mammals. 

Straus and Weddell (1940) have shown 
that the earliest visible contractions of the 
forelimb muscles of the rat appear during 
the latter half of the fifteenth or the first 
half of the sixteenth postinsemination day. 
The extensor muscles are more readily 
stimulated than the flexor muscles, and if 
a nerve trunk can be stimulated the re- 
sponse is greater than if the muscle must 
be directly stimulated. (See also Straus, 
1939.) 

Jorey (1934) has shown that in the fetal 
rat the cortex is not extensively involved 
in the production of fetal movements. 

A number of studies of special aspects 
of the development of behavior have been 
made on the rabbit, to a few of which 
reference has been made above. Preyer 
(1885, pp. 418 ff.) made some observations 
on fetal organisms of this type. Lang- 
worthy (1926) has worked on progression 
in very young rabbits. He points out that 
in such animals decerebration does not lead 
to extensor rigidity but to prolonged pro- 
gression movements. In the more mature 
newborn guinea pig, however, rigidity fol- 
lows decerebration. This difference is at- 
tributed to the degree of myelinization in 
the central nervous system. The impor- 
tance of myelinization, or the formation 
of the myelin sheaths, on neurons is dis- 
cussed below. Zuntz (1877) also used the 
rabbit fetus in his work on respiration. 
Richter (1925) has observed sucking move- 

ments in rabbit fetuses about 20 days old. 


Pankratz (1931b) has adapted Swenson’s 
technique to the study of the rabbit. 
Mechanical stimulation of nose, head, and 
neck led to response of simple lateral flexion 
of neck and trunk in 15- to 16-day rabbit 
fetuses. In a 17-day fetus there was a 
marked ventrolateral flexion of head and 
upper trunk, with some movement of the 
forelimbs. In 20-day-old fetuses, opening 
and closing of the mouth, active movements 
of the forelimbs, flexion of the hindlimbs, 
and lateral flexion of the whole trunk were 
observed. As the gestation period advanced 
the movements became more complex. 

The cat has proved itself to be an emi- 
nently suitable animal for the laboratory 
study of the development of fetal behavior. 
Its neuromuscular system is quite highly 
organized. Its gestation age of over sixty 
days allows for the development of an or- 
ganism at birth that is relatively mature. 
Much is also known as a result of past 
research concerning its structural develop- 
ment (Hill and Tribe, 1924; Latimer, 1931; 
Latimer and Aikman, 1931), anatomy, and 
certain of its adult behavioral character- 
isties, such as the righting response (Camis, 
1930). These factors combine to make the 
animal peculiarly satisfactory for research 
upon the development of fetal behavior. 
The general purposes of this chapter, there- 
fore, demand a rather complete summary 
of the investigations of fetal behavior in 
the cat. 

Windle and Griffin (1931) reported a 
study in which a large number of cat 
fetuses of precisely known or accurately 
estimated gestation age were experimen- 
tally studied. The technique employed by 
these investigators involved an operation 
on the brain of the mother cat such that 
later, without anesthesia, it was possible 
to study the fetal organisms under warm 
physiological salt solution with fully main- 
tained placental circulation. The methods 
of studying the fetuses varied more or less 
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according to age, In all, 34 pregnant cats 
were used, giving 125 living embryos and 
fetuses for study. Of the litters of the 34 
cats thus employed, 19 were of known age 
since copulation. The ages of the other 
fetuses were calculated from their body 
measurements, a procedure that is not in 
all respects satisfactory. 

These investigators reported that no 
movement was seen in the 23-day stage or 
on any day previous to that. In later 
studies, however, it was established that. 
movement does take place on the twenty- 
third day (Windle and Becker, 19404). 
In the 24- and 25-day stage, what the 
render may now begin to eonsider a& the 
characteristic response of young fetuses, 
namely, the very slightest slow ventral 
lateral head flexion, was observed in a 
number of embryos. This was also inde- 
pendently confirmed by Windle (1930a). 
The earliest limb reflexes are well-localized 
movements occurring on the side of stimu- 
lation at the twenty-fourth day (Windle, 
1934a), In the 26- to 27-day stage, move- 
ments were in general more complex and 
of greater amplitude or duration and 
strength than those noted previously, Gen- 
eralized trunk undulations, however, still 
formed the permanent background of ac- 
tivity, but forelimb flexion had also begun. 
The investigators have pointed out that, 
at this stage, rotation of head and trunk 
appears to be coordinated with older com- 
ponents, but that this activity results in 
movements which strikingly resemble the 
righting reflexes seen in later fetal life. At 
this stage the fetuses seem unresponsive to 
brush or probe. At 28 days slight flexion 
of the hindlegs was noticed, and at this 
time also the first responses to touch, par- 
ticularly in the head region, were observed. 
Stimulation of this sort was followed by 
typical apparently “random” head-trunk- 
limb undulations, At 30 days the activity 
recorded was still more complex. Active 


flexion of the hindlimbs was noted, and 
at the same time definite, although sluggish, 
mouth movements appeared. From this 
time until birth, continued and progressive 
increase in the specificity of behavior was 
noted by these observers. 

So far as the development of sensory 
capacity in these animals is concerned, it 
has already been noted that no external 
response to stimulation is found in fetuses 
of less than 26 mm, that is, of approxi- 
mately 28 gestation days. These investi- 
gators hold that there is evidence, however, 
of exteroceptive and proprioceptive fune- 
tion even in the first animals that show 
spontaneous movements, "The faet that 
the unilateral trunk or neck flexions seemed 
always to be executed toward the observer 
and away from the surface on which they 
rested may indieate that. the earliest sensa- 
tion is one of deep pressure" (Windle and 
Griffin, 1931, p. 175). So far as behavior 
at the 26-mm. stage is concerned, it is held 
that the activity noted may be the result 
of a “primitive type of proprioception” 
(p. 175). This would explain the spread of 
motor response, although there is some pos- 
sibility that the wavelike progression of 
muscular contraction noted is due to the 
function of long association pathways in 
the central nervous system. 

The first so-called cutaneous reflexog- 
enous zone, that is, cutaneous area, in 
which stimulation can be shown to lead to 
response included the nose areas and in 
general most of the head, Pronounced re- 
sponse in the fetuses at 28 days followed 
stimulation of the nose, Gradually, as 
fetuses of later ages were considered, the 
area spread caudally to the neck, pectoral 
region, forelimbs, trunk, hindlimbs, and 
finally to the tail, Windle and Griffin point 
out: “It is interesting to note that spon- 
taneous motor activity always involved a 
part of the body before responses could 
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be elicited either locally or at a distance 
from the point stimulated" (p. 175). The 
strength of stimulation was also reported 
as significant in determining the nature of 
response. Usually the light touch of a 
brush was found to be ineffective in speci- 
mens less than 60 mm. long. In a few 
fetuses a little longer than this a response 


75 to 80 mm. marked differences between 
the responses to light and to strong stimuli 
were observed, and pain responses were 
thought to be definitely present. 

In the cat, vestibular function probably 
appears in prenatal life. No absolute evi- 
dence of its presence is found until very 
shortly before birth. It should be borne 


Upholstered 
Support 


Fiaurr 12. Apparatus used in the study of the development of the air-righting reflex in 
small mammals, (From “A Study of the Development of the Air-Righting Reflex in Cats 


and Rabbits,” by J. Warkentin and L. Carmichael. 


65, 68. By permission of the publisher.) 


was secured when the brush was applied 
to the nose. It was noticed that a light 
stimulus which caused no response if once 
applied was sometimes adequate if repeated 
several times. This effect of summation 
of stimuli is noted in many fetal forms 
under a variety of conditions. Very little 
difference could be observed between strong 
innocuous stimulation and stimulation pro- 
ducing observable protoplasmic damage. 
The authors believe that the primitive type 
of pressure-touch sensitivity, which they 
postulate as the characteristic state of the 
receptor surface of early fetuses, was not 
replaced by definite touch and pain until 
relatively late in fetal life, In fetuses of 


Journal of Genetic Psychology, 1939, 


in mind in all considerations of this sense 
in fetal life that there are great difficulties 
in testing it accurately in a squirming fetus. 
In a later study, however, Windle and 
Fish (1932) demonstrated by the use of 
several techniques, including the operative 
interference with the vestibular apparatus, 
that the true vestibular righting reflex 
elicited in animals in contact with a sur- 
face probably appears in fetal kittens of 
100- to 115-mm. crown-rump length, that 
is, on about the fifty-fourth day of gestation. 
These same investigators (Fish and Windle, 
1932) considered the onset of rotary and 
postrotary nystagmus in the eyes of new- 
born cats. 
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For an important early study of the 
developing of the "falling reflex," see Muller 
and Weed (1916). Carmichael (19345) 
and later Warkentin and Carmichael (1959) 
studied the genetic development of the 


Age 10 Days Age 13 Days 
Frames Frames 
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6 hs 6 OK 
a 55 [EAS 
10 10 Cry 


facem 


Ticung 13. Diagrams of movement sequences during falling in a young rabbit 
(From “A Study of the Development, of the Air- 


different ages—10 days, 13 days, 20 days. 
Righting Reflex in Cats and Rabbits,” by J. 
Genetic Psychology, 1939, 55, 77. By permission 


The frames represented are numbered at the left of each diagram, 
as the last frame before the jaws open 
frames per second, and the exposure per frame 


falling sequence beginning with “Frame 1” 
the film was photographed at the rate of 64 
was al 


the diagrams are drawn to the same scale; hence 


bout 2 sigma, the time interval from one frame to the next wa: 


of the act. Thus an animal may be able 
to perform -all the behavioral acts needed 
in air righting before the total pattern in 
time can be accomplished in the short pe- 
riod allowed by a free fall. 


10 
at three 


Warkentin and L. Carmichael. Journal of 
of the publisher.) Not every frame is shown. 
the numbering for each 
ed, Since 


s roughly 15 sigma. All 


the animal is larger at the later ages because 


of normal gain in size and weight during the days represented. 


kitten’s capacity to right itself when falling 
through the air. Rabbits were also used 
in the second study, The apparatus used 
to release the animals is shown in Figure 
12, and a typical sequence as drawn from 
high-speed moving-picture films is shown 
in Figure 13. These studies were correlated 
with studies on the development of vision 
in kittens (Warkentin, 1938). They show 
that there is a genetic relationship between 
the time sequence of the partial responses 
making up air righting and the performance 


From study of the vestibular sense, 
Windle and Griffin (1931) turn to a con- 
sideration of the development of posture 
and progression in general. In this study 
they follow in part the analysis of Hinsey, 
Ranson, and McNattin (1930). Walking 
can be shown to require the coordination 
of several behavioral patterns, including 
the ability to maintain an erect posture. 
In this connection the analysis of Magnus 
(1924, pp: 357 ff.), which shows that pos- 
ture may depend on impulses from the 
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various receptor groups of the nonauditory 
labyrinth, from the proprioceptors of the 
muscles and associated structures, and from 
the exteroceptors including touch and the 
distance receptors, is distinctly relevant. 
In view of the facts it becomes obvious 
that the maintenance of ereet posture may 
demand quite elaborate stimulation and the 
establishment of postural tonus by the 
proper neurological balance between flexor 
and extensor muscle groups. This com- 
plex mechanism makes possible successful 
opposition to gravity and behavioral acts 
dependent upon such opposition. For an 
illuminating evaluation of the effect of 
gravity on the development of behavior in 
mammals, the reader should consult a 
treatment of this subject by Holt (1931, 
pp. 62-72). Windle and Griffin (1931) 
further show that the essential receptor and 
effector mechanisms necessary for progres- 
sion involve an added condition, by means 
of which alternate and rhythmic changes in 
the limbs are brought about. This last 
component is necessary if balance is to be 
changed in such a way that stepping move- 
ments may be accomplished. 

Windle and Griffin report that these 
mechanisms, which are essential to locomo- 
tion, develop at different times during fetal 
growth. The onset of the righting reflex 
has just been reviewed. The first positive 
evidence of rhythmie movement of the 
forelimbs, involving flexion and extension 
movements, was seen in a 58- to 60-mm. 
fetus. At this time the hindleg movements 
were less rhythmical. Oceasionally in a 
100-mm. fetus complete stepping move- 
ments were observed. In this connection 
the study of Laughton (1924) on the nerv- 
ous mechanism of progression in mammals 
should also be consulted. It is further sug- 
gested by Windle and his associates that 
the unilateral rhythmic flexion-extension of 
the limb as seen in the scratching reflex 
may have a relationship to the occurrence 


of the alternate rhythms of locomotion. 
The first indication of the scratch phe- 
nomenon was thought to have been ob- 
served at the 75- to 80-mm. stage, following 
ear stimulation. These observations show 
that the walking movement even as seen 
in prenatal life involves a complex series of 
factors which are concerned with virtually 
the entire receptive field and the entire 
muscular system of the organism. 
Besides this characteristic behavior pat- 
tern, these same investigators have also 
studied the development of the sucking 
reaction, a response which, like that of loco- 
motion, is characteristic of early vertebrate 
behavior and to which reference has been 
made above. The first head raising and 
lowering of the jaw were noted in 27- to 
28-mm. fetuses. This early prefeeding re- 
sponse was followed in the 45- to 50-mm. 
organisms by tongue reflexes which were so 
amplified in the 70- to 80-mm. organisms 
as possibly to be characterized as sucking. 
In the 95- to 103-mm. organisms, this re- 
sponse had developed so much farther that 
it was present in virtually its adult form 
(Windle and Griffin, 1931; Windle and 
Minear, 1934). Windle and Minear have 
also shown that the response to faradic 
shock given to the snout changes with age. 
At first the reaction is dominantly away 
from the stimulus (that is, on the opposite 
side); later, homolateral responses appear. 
Windle (1937) and his collaborators 
(Windle, O'Donnell, and Glasshagle, 1933) 
have also studied the detailed neurology 
related to the first forelimb responses. At 
14 mm., or about 23 days, true reflexes are 
elicited. At this time the sensory collaterals 
of the cord are just complete. Windle em- 
phasizes the fact that these responses are 
not part of a total mass reaction pattern 
when they first appear. He had previously 
(1935) shown that the simplest forms of 
reflex pathways are laid down in the cen- 
tral nervous system before higher integra- 
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tion systems are functional. (See also 
Windle, Orr, and Minear, 1934.) This same 
investigator (Windle, 1939) suggests that 
calcium and potassium deficiencies may ac- 
count for certain delays observed in the 
onset of fetal movements. 

Another elaborate study of the develop- 
ment of behavior in the fetal cat was un- 
dertaken in 1928 by Coronios, working in 
collaboration with Carmichael and other 
investigators (Coronios, 1930, 1931, 1933; 
Coronios, Schlosberg, and Carmichael, 
1932). Unlike Windle and Griffin, Coronios 
used only fetuses from litters whose in- 
semination age he knew accurately, In 
Coronios’ work the pregnant female was 
prepared for observation under deep ether 
anesthesia. While the animal was anesthe- 
tized the carotid arteries were ligated, a 
cannula inserted in the trachea, and a com- 
plete midbrain section carefully performed. 
After this section, the anesthetic was im- 
mediately discontinued. The decerebrate 
adult cat was then allowed to remain quiet 
for 1% or 2 hours before the fetuses were 
exposed for observation by an operative 
technique. Before the observations began, 
the cat was placed in a specially devised 
bath apparatus in which physiological salt 
solution was maintained thermostatically at 
37.5° + 0.5° ©. Into this blood-warm liquid 
the fetuses were shelled out one by one. A 
summary of the behavior observed at vari- 
ous eopulation ages may be found in Figure 
14. In a supplement to this chart Coronios 
(1933) offers the following conclusions: 


In the early stages the behavior is dif- 
fuse, variable, relatively uncoordinated, and 
weak. With the increase in gestation age, 
the reactions become more vigorous, more 
regular in their appearance, less variable, 
individualized, and better coordinated. 
These qualitative changes do not occur 
abruptly but are continuously progressive 
modifications in the quality of the ob- 
served reactions. Moreover, these quali- 


tative changes do not, as it were, “invade” 
the total organism at once. Rather they 
seem to follow a general course in their 
development, beginning at the head region 
and progressing toward the tail [p. 363]. 


It is interesting to note in this description 
of the development of behavior in a highly 
organized mammalian fetus a marked simi- 
larity to the description of the development 
of behavior noted in Amblystoma and vir- 
tually all other forms considered above. It 
must be emphasized, however, that there 
is danger in making too sweeping generali- 
zations about fetal behavior, but it is im- 
possible to deny that there are certain 
descriptive terms which accurately charac- 
terize the development of behavior in many 
forms, 

As a conclusion to his work, Coronios 
(1933) makes the following points: 


1. Before birth there is a rapid, pro- 
gressive, and continuous development of 
behavior in the fetus of the cat. 

2. The development of behavior pro- 
gresses from a diffuse, massive, variable, 
relatively unorganized state to a condition 
where many of the reactions are more reg- 
ular in their appearance, less varinble, bet- 
ter organized, and relatively individualized. 

3.In the early stages of prenatal de- 
velopment the behavior appears to be pro- 
gressing along a cephalocaudal course. 

4. The development of the sensitivity 
“of the reflexogenous zones passes through 
a continuous and transitional development 
from a time when rather vigorous stimu- 
lation of any “spot” of the body within a 
large area serves to elicit variable, diffuse, 
uncoordinated patterns of behavior to a 
later time when a weak stimulus becomes 
adequate, within a much more cireum- 
seribed area for precise, well-coordinated, 
uniform, and less variable patterns of be- 
havior. The direction of such development 
is cephalocaudal. 

5. The “primitive” reactions of breath- 
ing, righting, locomotion, and feeding are 


Vocalization. 
Swallowing ~ 
Rolling over on back. 
Righting reaction. 
Continuous breathing... 
Hindlegs -Toes_ 
Eyelid contraction. 
Hindlegs - Paw. 
Lip movement... 
Thompson's reflex. 
Deep neck reactions. 
Individual hindleg movement. 
Vibrissae twitching 
Forepaw flexion-. 
Forepaw extension. 
Hindlegs -crossed extension- 
Hindlegs -Ankle. 
Hindlegs -alternate flexion-extension | 
Forelegs -Paw____ 
Irregular breathing. 
Hindleg localizing 
Hindlegs - Knee.. 
Forelegs-Toes. — 
Individual foreleg movement 
Hindleg scratch reaction. 
Pinna movement. — 
Sucking movements. 
Tail horizontal extension. 
Tail lateral curving 
Rump extension... 
Forelegs-crossed extension- 
Forelegs - freeing reaction. 
Back arching- 
"C" reaction. 
Tail ventral curving- 
Rump ventral flexi 
Bilateral rump rotati 
Forelegs-Wrist -... 
Tongue protrusion. 
Head extension -bowing- 
Bilateral head rotation. 
Tail twitching ---- 
Unilateral rump rotation. 
Bilateral rump bending. 
Hindleg extension... 
Foreleg localizing stimulus. 
Alternate foreleg flexion-extension_ 
Forelegs -Elbow. .— 
Thorax contraction. 
Back bowing---- 
Abdominal contraction. 
Mouth closing- 
Mouth opening... 
Bilateral head bending. 
Hindleg flexion. ____ 
Unilateral head rotation. 
Trunk extension. 


Passive movement of hindlegs 
Unilateral rumip bending 
Bilateral trunk bending... 


Passive movement of forelegs 

Foreleg flexion 
Unilateral trunk bending-— 
Unilateral head bending... — - --l-. 

21 22 23 24 25 26 28 29 30 31 32 34 36 38 40 43 45 46 47 49 5153 55 58 62 
Fertilization Age 
Ficure 14. A chart constructed to show the development of behavior in cat fetuses of 
various gestation ages. (From “Development of Behavior in the Fetal Cat,” by J. D. Coronios. 
Genetic Psychology Monographs, 1933, 14, 362. By permission of the Journal Press, publisher.) 
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the products of a long and continuously 
progressive course of prenatal development. 

6. Behavior development appears first 
in the gross musculature, and in the fine 
musculature later. 

7. Behavior develops in each of the 
limbs from a proximal to a distal point; 
that is, the entire limb is first involved in 
the response and then gradually the more 
distal joints become, as it were, independ- 
ent of the total movement [pp. 377-378]. 


Each of these generalizations is to be 
taken as a statement of a typical course of 
development and not as a specific formula 
that ean be applied to other mammals or 
man in advance of observation. For ex- 
ample, from the time of Aristotle the 
anteroposterior course of development has 
been noted (Needham, 1931, p. 75). This 
apparently holds true in the primitive 
gradients of the organism and in the weight 
of different organs of its developing struc- 
ture, as well as in the development of 
"individuated" behavior. This generaliza- 
tion must, of course, be considered deserip- 
tive and not explanatory. For further dis- 
cussion, see Kingsbury (1924, 1926) and 
Child (1925). 

Besides these two elaborate studies of 
the development of behavior in the fetal 
cat, there have been a number of incidental 
studies calculated to investigate some spe- 
cial problem in fetal behavioral growth. 
T. G. Brown (1914, 1915) reports an ex- 
periment on the development of the mecha- 
nism of progression in the fetal cat. He 
used four fetuses of unknown gestation age, 
the placental circulation being maintained 
and the observations made in a warm salt 
solution. The fetuses were studied both 
before and after decerebration. On the 
basis of this work he asserts that blood 
stimulation is very important in eliciting 
the rhythmie movements seen before birth. 
He concludes: 


It is possible that the “quickening” 
movements which are a symptom of hu- 
man pregnancy may be due to similar pro- 
gression movements in man; and if they 
are thus evoked by some such accidental 
asphyxia as that conditioned by pressure 
upon the umbilical cord they may tend, in 
an indiscriminate manner it is true, to re- 
lieve that pressure [1915, p. 214]. 


He also suggests on the basis of other ob- 
servations a phylogenetie theory of the 
development of locomotion based on Sher- 
rington’s view of motor half-centers in the 
central nervous system. 

Langworthy (1929) has also studied the 
development of behavior in the fetus of 
the cat. He reported a study on six fetuses 
near term and a number of kittens of vary- 
ing ages after natural birth. In these 
fetuses after decerebration he found be- 
havior that is characteristic of the late cat 
fetus, although less well-defined hindleg 
movements were observed than those re- 
ported by Brown. The behavior of the 
fetal and young organisms was then cor- 
related with structural studies of the nerv- 
ous system. He reported in summary of 
this work: 


Bilateral movements of the extremities 
begin to coordinate when the ventral com- 
missural fibers of the cord receive their, 
myelin sheath, The animals turn the body 
at a time when myelinated vestibular fibers 
reach the spinal cord, The hindleg move- 
ments become better coordinated when 
myelinization becomes marked in the lum- 
bar portion of the cord [p. 169]. 


The general significance of this correlation 
of behavior and myelinization will be con- 
sidered below. 

Tilney has prepared a chart showing the 
stream of behavior reaction in the cat 
similar to the chart concerning the develop- 
ment of behavior in the guinea pig cited 
above (Woodworth, 1929, p. 204). In this 
chart many behavioral acts are shown as 
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appearing in postnatal life which the studies 
given above show in prenatal life. "This is 
true of “primitive eseape," “snatching,” 
and, indeed, virtually all the reactions 
shown in the chart. The “sudden emer- 
gence” of some of these behavior patterns 
noted below the chart, as in most “saltatory 
maturation,” may seem therefore to involve 
the reactivation under different environ- 
mental conditions of behavior which has 
had a prenatal developmental history. 
Similar faets of human fetal development 
are significant in interpreting the conclu- 
sions of Gesell (19295) and Shirley (1931a, 
19315) concerning human behavioral mat- 
uration. Windle and Orr (19345) have 
shown that when the fetus is dying there 
is likely to be a vermiform contraction. 
These general reactions may appear after 
the heart has ceased to beat. 

A number of special studies have been 
made on other mammals. Erasmus Dar- 
win (1796, p. 101) quotes an account from 
Galen of the fetal development of the goat. 
The fetus, after removal, got to its feet 
and walked, shook itself, seratched, smelled 
of objeets, and then drank milk. Huggett 
(1927, 1930) has used this same ungulate 
in elaborate studies of the onset of breath- 
ing reflexes in the fetus, which will be con- 
sidered below. He used animals 1 or 2 
months before full term. "The size of the 
animal made it convenient for operative 
purposes, but some difficulties which experi- 
menters with small animals are spared may 
be noted, since a “domestic bath" had to 
be used to hold the saline solution into 
whieh the fetus was delivered (1927). 

Scharpenberg and Windle (1938) have 
now shown that, in the sheep, myogenic 
responses preeede neurogenie ones. Some 
sensory collateral fibers have grown out 
from the dorsal funieulus and have reached 
the internuncial neurones of the cord at 
the time the first true reflex arcs are estab- 
lished. The most elaborate studies of the 


fetus of the sheep, however, have been 
made by Bareroft and Barron (1939). 
These investigators outline the results of 
an elaborate series of studies upon this 
large fetus. In this animal the first spon- 
taneous movements appear on the thirty- 
fifth day after insemination. These re- 
sponses involve forelimb, neck, and trunk 
movements. By the thirty-eighth day the 
observed movements are more “definite” 
and the movements are larger and more 
numerous. Such spontaneous movements 
are quite transient. Even in a 40-day fetus 
they may last only 5 minutes after delivery. 
Maintained posture following movement is 
seen by the forty-second day. In their 
study of responses these investigators stim- 
ulated by various means the fields related 
to some of the important peripheral nerves 
of the body. As a conclusion of the study 
of the maxillary nerve, for example, they 
state that the motor response to specific 
stimulation is at first confined to a few 
muscles, then more muscles become in- 
volved, but at length only those are acti- 
vated which respond in the adult sheep. 
Again, in regard to the sensory nerves dis- 
tributed to the trunk and limbs they con- 
elude that local muscular reactions are first 
evoked, but with increasing development 
more and more muscles may be brought 
into play. 

Bareroft and Barron (1936) have also 
studied the genesis of respiratory move- 
ments in the fetus of the sheep. Barcroft, 
Barron, and Windle (1936) have shown in 
the same large embryo localized responses 
to mechanical and electrical stimulation. 
These writers conclude that behavior may 
be considered to have its genesis in local- 
ized patterns of response. This conclusion 
is qualified, however, in a later paper by 
Bareroft and Barron (1937a), in which a 
neurological distinction is drawn between 
reflexes and local contractions, for example, 
of the neck. These same investigators in 
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another paper (19375) give an excellent 
description of the movements of the fetal 
sheep in midfetal life. Bareroft himself 
gives a more general description of this 
work in a paper entitled "The Mammal 
before and after Birth" (1935). 

Bareroft/s summary of much of this work 


appears, in his excellent volume of Terry. 


Lectures entitled The Brain and Its En- 
vironment (1938). In this volume brain 
activity in relation to its internal environ- 
ment in fetal and neonatal life is brilliantly 
deseribed. In all of Bareroft's work the 
importance of the changing internal | en- 
vironment of the fetus subjected to experi- 
mental study is emphasized. For a com- 
prehensive evaluation of these problems 
see Barron (1950) and Windle (1950). 

Bolk (1926) has made a comparative 
morphological study of fetuses of the go- 
rilla, chimpanzee, and man in relation to 
a theory of development. Tinklepaugh, 
Hartman, and Squier (1930) have studied 
fetal heart rate in the monkey. Hines and 
Straus (1934) have studied the motor cor- 
tex of fetal and infant rhesus monkeys. 
The gestation period of the macaques used 
was taken as 168 days. Fetuses 85 days 
old showed good contralateral responsi 
shoulder and head on cortical stimulation. 
The fingers gained cortical representation 
during the first week after birth, as did 
also the facial areas and lower extremities. 
It seems that the muscles innervated by 
the dorsal strata of the limb plexus (ex- 
tensor system) are the first muscles of the 
extremities to gain representation in the 
motor cortex. 

Incidental observations on other animal 
fetuses are given by J. F. Craig (1930) in 
his revision of Fleming’s Veterinary Ob- 
stetrics, Needham (1931, pp. 484-489) 
gives tables of the gestation times of hun- 
dreds of animals which are valuable for 
comparative purposes. 


General Aspects of Human Fetal 
Development 


Prescientific Study. From one point of 
view at any rate, all that has gone before 
in this chapter has been intended to pre- 
pare the reader for the consideration of the 
prenatal development of behavior in hu- 
man beings. Behavioral development be- 
fore birth has long been a subjeet of 
notice in the human race, but only com- 
paratively recently has it been studied in 
a systematie and scientifie manner. 

That the fetus moves before birth is 
knowledge as old as mankind. Certainly 
there are references to this phenomenon in 
the folklore of primitive peoples (Ploss and 
Bartels, 1927). It is interesting to notice 
also, so far as the anthropomorphic theory 
of primitive deities is concerned, that the 
process of making gods in the image of 
man even included speculations about god 
embryos. For a consideration of this topic, 
see Briffault’s work The Mothers (1927) 
and Witkowski (1887). There are refer- 
ences to prenatal development of behavior 
in Biblical literature and in ancient Indian 
and Chinese writings. The Egyptians early 
began the consideration of this matter, as 
is shown in a hymn to the sun god attrib- 
uted to Amenophis IV (about 1400 m.c.): 


Creator of the germ in woman, 

Maker of seed in man, 

Giving life to the son in the body of his 
mother, 

Soothing him that he may not weep, 

Nurse (even) in the womb. 

Giver of breath to animate everyone that he 
maketh 

When he cometh forth from the womb on 
the day of his birth. 

[Needham, 1931, p. 49.1 + 


1 For much of the historical material given in vari- 
ous parts of this chapter, including the quotation at 
the head of the chapter, the writer is indebted for 
actual references and for many interpretations to 
Needham's illuminating history of embryology (1981). 


The writer had begun the collection of material in 
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In pre-Socratic Greek antiquity, among 
the many who speculated on almost all 
aspects of nature were those who consid- 
ered embryology and, apparently, also the 
beginnings of fetal activity. It was at this 
time, the very beginning of recorded scien- 
tific history, that some of the notions arose 
in what has been called “theological em- 
bryology” which have come down to our 
own period. At this time some held that 
the general form of the body is completed 
in males many days before it is completed 
in females (Needham, 1931, pp. 51-53). 
Similarly, Empedocles (about 450 mc.) 
began the speculation, whieh was long to 
continue, as to whether or not the "life" 
of the embryo was like the "life" of the 
independent individual (Needham, p. 51). 
Plutarch says that Plato (circa 429-347 
B.C.) directly asserts that the fetus is a liv- 
ing creature that moves and is fed within 
the body cavities of the mother (Needham, 
p. 60). 

It was not, however, until the time of 
Aristotle (384—322 m.c.) that the life and 
soul of the embryo were considered in de- 
tail. In the third ehapter of Aristotle's 
remarkable treatise on embryology, the en- 
trance of the various souls into the embryo 
is considered. The views there expressed 
have possibly influenced the laws related to 
abortion which have appeared since Aris- 
totle’s time in canon and civil codes. In 
transmuted form these ideas appear in 
both patristic and scholastic philosophy. 
It is possible that this Aristotelian doctrine 
is basic to the rules of the church in regard 
to prenatal baptism, which is considered 
historically by Witkowski (1887, pp. 133- 
this field before Needham’s book was published, but 
when it appeared it proved to be so fruitful in sug- 
gestion that it has been used extensively in this chapter. 
Whenever possible, specific references are given. For 
a study of the ideas of primitive peoples concerning 
generation as they have evolved into -modern scientific 


understanding, the reader is urged to consult Meyer's 
The Rise of Embryology (1939). 


152). Aristotle taught that the vegetative 
or nutritive soul existed in the unfertilized 
material of the embryo. In summary, Aris- 
totle, in the following quotation given by 
Needham (p. 69), says: 


. ..for nobody ... would put down the 
unfertilised embryo as soulless or in every 
sense bereft of life (since both the semen 
and the embryo of an animal have every 
bit as much life as a plant)... . As it 
develops it also acquires the sensitive soul 
in virtue of which an animal is an animal. 
. .. For first of all such embryos seem to 
live the life of a plant, and it is clear that 
we must be guided by this in speaking of 
the sensitive and the rational soul. For 
all three kinds of soul, not only the nutri- 
tive, must .be possessed potentially before 
they are possessed actually. 


During the third century m.c., Heroph- 
ilus, according to Plutarch, attributes to 
newborn babies a natural movement, but 
not respiration. The sinews are the in- 
strumental cause of this movement. After- 
ward the baby becomes a perfect living 
animal, and when it is taken forth from 
the mother's body it inhales air (Needham, 
pp. 78-80). 

Galen is also eredited with writing much 
between a.p. 150 and a.p. 180 upon the 
subject of developmental embryology. He 
has especially considered the question of 
whether the embryo may be described as 
an animal. A reference to Galen’s observa- 
tions on a goat fetus has already been made. 

In the years sometimes called, because of 
the dominance of the church fathers, the 
Patristie Period, interest continued in the 
movements of the fetus. Tertullian (born 
A.D. 160) held that the soul was fully pres- 
ent in the embryo through uterine life. In 
his De Anima he says: 


Reply ...O ye Mothers, and say 
whether you do not feel the movements of 
the child within you. How then can it 
have no soul? [Needham, 1931, p. 91.] 
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Saint Augustine, Bishop of Hippo, ap- 
parently did not wholly agree with this, 
but held that the soul entered the fetus in 
the second gestation month and sex in the 
fourth month. Other church authorities 
followed Saint Augustine in this matter. 
The council of the church held at By- 
zantium in 692, however, declared that no 
distinction could be made so far as infanti- 
cide is concerned as to whether the fetus 
was “formed” or “unformed.” Canon law 
for a time eame to recognize the fortieth 
day for males and the eightieth day for 
females as the moment of animation, but 
later the fortieth day was accepted for both 
sexes (Goeckel, 1911, p. 5). The reader 
who may wish a modern view of sex differ- 
ences in development as an exercise in con- 
trasts may well consult Riddle (1927) and 
Willier (1939). 

In the Talmudic writings of the learned 
Jews between the second and sixth cen- 
turies are found a number of views con- 
cerning the possibility of stimulating the 
fetus in the uterus. It is possible that the 
cutaneous sensitivity of the fetus was un- 
derstood by these writers (Needham, p. 
93). Needham gives a reproduction of a 
picture from the Liber Scivias of Saint 
Hildegard of Bingen, approximately A.D. 
1150, which represents the soul passing 
down from heaven and entering the body 
of a pregnant woman and then entering 
the embryo (p. 96). It is not difficult to 
believe that the basis for this picture is 
to be found not onty in such embryologieal 
knowledge as had come down to this time 
from antiquity, but also in the direct ob- 
servations current in all times concerning 
the quickening of the embryo (Needham, 
p: 102). The greatest of the Schoolmen, 
however, Saint Thomas Aquinas (1227- 
1274), often called "the Angelic Doctor,” 
developed a more elaborate theory of em- 
bryonic animation. Needham interprets 
his views as follows: 


He had a notion that the foetus was first 
endowed with a vegetative soul, which in 
due course perished, at which moment the 
embryo came into the possession of a sensi- 
tive soul, which died in its turn, only to 
be replaced by a rational soul provided 
directly by God [Needham, p. 104]. 


On the other hand, Duns Scotus (1266- 
1308), here as in so many other specula- 
tions a worthy opponent of Saint Thomas, 
considered that the embryo contained only 
a rational soul, which was infused direetly 
into the organism. The views of both these 
scholastie teachers led to certain theological 
difficulties. It was difficult to say how the 
errors intrinsic in man since Adam's fall 
could be transmitted to each generation if 
the soul entered the fetus directly from 
heaven in each generation (Needham, p. 
105). This really profound scholastic ar- 
gument may in certain ways be considered 
the foreshadowing of some of the present- 
day arguments concerning the róles of 
heredity and environment as determiners 
of development. 

In Dante (1893 edition) it is interesting 
to note that a neurological theory of the 
animation of the fetus comes into play. 
He says: 


...but how from being an animal it 
becomes a child, thou seest not yet, more- 
over this is so difficult a point that for- 
merly it led astray one more wise than 
thou ...s0 that in his teaching he sep- 
arated the active "intellect" from the soul 
because he could not see any organ defi- 
nitely appropriated by it. Open thy heart 
to the truth and know that as soon as the 
brain of the foetus is perfectly organised, 
the Prime Mover, rejoicing in this display 
of skill on the part of Nature, turns him 
towards it and infuses a new spirit replete 
with power into it which subsumes into its 
own essence the active elements which it 
finds already there, and so forms one single 
soul which lives and feels and is conscious 
of its own existence [Needham, p. 106]. 
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After the Renaissance, books on mid- 
wifery began to appear, and in these prac- 
tical treatises there are a number of ob- 
servations on fetal movements. For infor- 
mation on these views, see Spencer’s His- 
tory of British Midwifery from 1650-1800 
(1927). 

The great William Harvey (Spencer, 
1921) combined in himself a knowledge 
of classical Renaissance embryology, a 
practical knowledge of midwifery, and a 
truly scientific ability in observation, A 
combination of these various advantages 
makes his writing peculiarly important in 
this field. He says in one place, according 
to Needham (p. 139): 


I saw long since a foetus . . . the magni- 
tude of a peasecod cut out of the uterus 
of a doe, which was complete in all its 
members & I showed this pretty spectacle 
to our late King and Queen. It did swim, 
trim and perfect, in such a kinde of white, 
most transparent and crystalline moysture 

.. about the bignesse of a  pigeon's 
egge.... 


In all his work Harvey maintained that 
growth was a process of continual epige- 
netie development and not the unfolding of 
something preformed in the eggs of the 
organisms considered. Harvey also gave a 
rather elaborate picture of the activity of 
the human fetus in which he said, in a 
quotation from Spencer (1921, p. 35): 


For he swimmeth in a water and moveth 
himself to and fro, he stretcheth himself 
now this way, and now that, and so is 
variously inflected and tumbled up and 
down, in so much that sometimes, being 
entangled in his own navel string, he is 
strangely ensnared. 


Harvey noted the fact that the mother 
can feel the kicks of the unborn child in 
such a way as to assure her that the fetus 
does not always lie in the same position. 


In 1664, Gregorius Nymmanus wrote in 
support of the proposition that the fetus 
in the uterus lives a life of its own, evine- 
ing its own vital aetions, and if the mother 
dies it not uncommonly survives for a cer- 
tain period, so that it can sometimes be 
taken alive from the dead body of its 
mother. The fetus, he continued, prepared 
its own vital spirits and the instruments 
of its own soul, there being no nerve be- 
tween it and the mother. This is demon- 
strated by the faet that the fetus in utero 
moves during the mother's sleep (Need- 
ham, p. 160). 

In the citation just given is seen a com- 
bination of the old speculation and the new 
statement of observation that had become 
so characteristic of the rebirth of science. 
This combination of attitudes toward fetal 
development comes down almost to our 
own day, but increasingly as the years have 
passed the problems of embryology have 
become questions of observation and not 
of speculation. For a consideration of cer- 
tain aspects of the triumph of science over 
surmise in these matters, see Spencer's lec- 
ture entitled The Renaissance of Midwifery 
(1924). In the opinion of the writer there 
is, however, real significance in the fact that 
during the long centuries of speculation 
concerning the “besouling” of the fetus, the 
point of quickening was often considered 
most important, There is good reason for 
this. The writer is as convinced as was 
Tertullian that the quickening of the fetus 
is significant in the story of the onset of 
man’s most distinctive characteristic—his 
mental life. Common sense and vulgar 
tradition are not sure scientific guides, but 
the observational basis of nonscientific spec- 
ulation sometimes points to a truth neg- 
lected. 

One of the problems that grow out of 
the view that the fetus early comes to 
have an independent existence is the value 
placed upon human fetal life. This prob- 
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lem of evaluation is essentially ethical 
rather than scientific. As such, it continues 
down to the present time to be significant. 
It is not, however, a topic within the scope 
of this ehapter. Among the numerous 
treatments of this topie, the monograph 
by Goeckel (1911) dealing with the changes 
that have taken place in the evaluation of 
the life of the unborn human fetus is im- 
portant, In this monograph the author 
reviews primitive opinion and the state- 
ments of Roman and old Germanie law in 
regard to the fetus. He presents an ex- 
cellent bibliography of Roman Catholic 
theological pronouncements and of civil 
legal opinions on the value of the life of 
the fetus. The legal aspect of prenatal 
life is also given especial consideration in 
a paper by Morache (1904). As already 
noticed, the earlier history of the evaluation 
of fetal life is fully considered in Witkow- 
ski’s detailed Histoire des accouchements 
chez tous les peuples (1887). Much of 
this work, however, seems to be based upon 
Cangiamila's Zmbryologia Sacra of 1775, 
which the writer has not seen. 

Modern thinking about the value of the 
fetus is reviewed in such papers as those 
of Hughes (1905), Arendt (1910), and 
Glenn (1911), which treat of various as- 
pects of the ethies of dealing with the life 
of the unborn child. 

From early times the belief has been 
current that the mother’s thoughts and 
experiences directly influence the fetus. 
For many years, however, this view of pre- 
natal influence has existed in the popular 
rather than in the scientific tradition. That 
“thought transference” or some mysterious 
nervous relationship exists between mother 
and fetus is not, in general, held today by 
scientific investigators. Save in the chem- 
ieal interchange between the two blood 
streams or in mechanical or infectious trans- 
missions, biology and psychology offer no 
basis for this view. Compayré (1896, pp. 


32-33) gives a brief history of this super- 
stition. He describes the now amusing 
assertions of Malebranche in regard to the 
complete intercerebral sharing of all mental 
processes between fetus and mother and 
then carries the subject on to the specula- 
tions current in nonscientifie writings at the 
end of the nineteenth century. Compayré 
does not, however, refer to the remarkable 
assertions of the philosopher Hegel (1894, 
pp. 28-29) concerning psychological em- 
bryology, in which mother and fetus are 
said to be in undivided “psychic unity." 
This magie relationship is held to be of 
the nature of animal magnetism, by which 
the character and talent of the mother are 
communicated to the child. 

That superstitious views of prenatal in- 
fluence are still discussed may be discovered 
by reading articles by the following writers: 
Coughlin (1905), Walton (1910), Christen- 
bery (1910-1911), Tompkins (1911-1912), 
Barham (1915-1916), and R. L. Brown 
(1918). An example of such an observa- 
tion is the following case described by 
Morrison (1920). A mother of five healthy 
children had two teeth removed during 
pregnancy. She feared that the child would 
have a harelip. She became obsessed with 
the idea. The child was born with a hare- 
lip. It proved difficult to convince the 
mother that maternal impressions were not 
an accepted scientific cause. In this case 
just given, one is apparently dealing with 
an unusual coincidence which seems very 
like a causal connection to those who par- 
ticipate in it emotionally. To. the parent 
such a conclusion may thus be psychologi- 
cally if not scientifically pardoned. Until 
new evidence is presented, however, such 
cases cannot be considered as having sci- 
entific significance. We may still say with 
some assurance that “prenatal influence” 
in the sense discussed is a superstition. 

Scientific Study. We must now turn 
back in our consideration to the scientific 
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study of the fetus in order to consider 
what is known about the actual behavioral 
development of the unborn ehild. For the 


human embryos and fetuses 2.1 mm. to 23 


mm. in length. The length of each speci- 
men is given in the legend below the figure. 


Fıcure 15. The human embryo of His's Normentafel as given by Keibel and Elze. 


i 


(From 


Normentafel zur Entwicklungsgeschichte des Menschen, by F. Keibel and C. Elze. Jena: 
Fischer, 1908.) The letters designating each fetus, its size in millimeters, and its estimated age 
in days are: a, 2.1, 12-15; b, 2.12, 12-15; c, 2.15, 12-15; d, 2.2, 12-15; e, 26, 18-21; f, 42, 18-21; 
g, 40, 23; h, 5.5, 24-25; i, 7.5, 27-30; k, 10.0, 27-30; l, 9.1, 27-30; m, 9.1, 27-30; n, 10.5, 31-34; 
0, 11.0, 81-34; p, 11.5, 31-84; q, 12.5, 31-34; r, 13.7, 31-34; s, 13.8, about 35; /, 13.6, about 35; 
u, 14.5, about 37-38; v, 15.5, about 39-40; w, 16.0, about 42-45; z, 17.5, 47-51; y, 18.5, 52-54; 


z, 23.0, 60. 


purpose of understanding this prenatal de- 
velopment of human behavior some general 
idea of morphological development. will be 
found to provide a useful baseline upon 
which to represent the changing continuum 
of behavior. Figure 15, taken from Keibel 
and Elze (1908), shows a selected series of 


Many efforts have been made to compile 
a table from whieh the ages of fetal human 
organisms can be estimated on the basis of 
known physieal measurements. Seammon 
(1927), indeed, estimated that there were 
7500 titles on the growth and physical de- 
velopment of the fetus, infant, and child. 
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'The construetion of satisfactory norms of 
growth in prenatal life has proved to be 
a very hard scientific task because of the 
difficulties that must be overcome in evalu- 
ating the material to be measured. In the 
first place, even if organisms of truly known 
age were plentifully available, each age 
norm would necessarily be stated in terms 
of some statistieal average, because of the 
many factors such as genetic stock, nourish- 
ment, and specific pathology which influ- 
ence fetal size. For a consideration of some 
of these factors in infrahuman mammals, 
see the work of Bluhm (1929). 

A greater stumbling block than this 
variability of size at any true age, however, 
is found in the faet that it is peculiarly 
difficult in the human individual to place 
correctly the starting point of development, 
even though, in the light of the discussion 
given at the beginning of this chapter, such 
point be taken as the moment of fusion 
of the nuclei of the two parent cells. As 
a matter of fact, this moment can never 
be absolutely accurately determined, and 
therefore many different ways of approxi- 
mating the zero point of development have 
been used in the history of human em- 
bryology. Even now no complete agree- 
ment has been reached as to the most, de- 
sirable procedure in arriving at this calcu- 
lation. Of these methods the following are 
probably most important: 


1. Menstruation age. In this scale the age 
of the fetus is calculated from the first day 
of the last period of menstruation prior to 
the onset of pregnancy (Mall, 1918). 

2, Mean menstruation age. This age is 
similar to the above, except that it is based 
on the average calculated from many cases. 
Thus if 51 days is taken as a mean, there is 
a possible deviation from 40 to 62 days, so 
far as the relationship to morphological 
measurement is concerned (Mall, 1918). 

3. Conception age. The age of the fetus 
is calculated from the last day of the last 


menstrual period prior to pregnancy. This 
is the age used by His and adopted by Minot 
(1892). 

4, Copulation, or insemination, age. This 
age, based upon calculation and upon trust- 
worthy cases of known copulation time, is 
found to be approximately 10 days shorter 
than the mean menstrual age defined above 
(Mall, 1918). 

5. Ovulation age. This age is calculated 
from the time of ovulation. It is at present 
extremely difficult to determine directly the 
time of ovulation. Determinations are com- 
plicated by many factors, such as the ob- 
servation that it is difficult to know how 
long spermatozoa may live after entering the 
female genital tract, and by many other con- 
siderations. A complete and c 
of the time of ovulation and the fertile period 
of the menstrual cycle is given by Hartman 
(1936) in a book devoted to a consideration 
of recent data and theories in this field. 

6. Fertilization, ar true, age. This age 
cannot at present be directly determined, 
but must be calculated from 1, 2, or 4 above. 
In general it may be said that the present 
evidence points to the fact that fertilization 
occurs in less than 48 hours after copulation 
(Mall, 1918). 


A standard table of age-length equiva- 
lents during the prenatal period of devel- 
opment is still further complicated by the 
fact that the linear measurements of the 
specimens have been obtained by different 
methods. The measurements commonly 
used include the crown-rump length and 
crown-heel length or standing height. The 
second of these is really related to the first, 
that is, it is crown-rump length added to 
the rump-heel length (Minot, 1903). Be- 
sides these two usual measurements, there 
is the Nückenlange of His, that is, the 
length measured from a particular point in 
the caudal bend to a particular point in 
the neck band of the specimen (His, 1880, 
1882, 1885). 

Of there measurements the crown-rump 
measurement is possibly best for embryo- 
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logical purposes (Minot, 1903), but in most 
of the work on the development of behav- 
ior the erown-heel length has been em- 
ployed (Minkowski, 1923, p. 477; 19284, 
p. 531; ef. also Seammon and Calkins, 
1929). 

In a subject so full of possible diver- 
gences of opinion, therefore, it is little 
wonder that many apparently conflicting 
tables of age-length relationships have been 
produced. Among the tables frequently 
referred to are those of C. M. Jackson 
(1909), Preyer (and the other embryol- 
ogists summarized by him) given in Minot 
(1892, p. 381), and the summarizing table 
from Keith (1913). Instead of giving all 
these tables and many others to which 
reference might be made, or of attempting 
any averaging of the results, it has seemed 
wise to present Mall’s (1910) table, which 
seems to the writer to be based on excellent 
evidence, This table, based on Mall’s own 
work and upon the collection of material 
by Issmer, is given as Table 1. Mall (1918) 
has reviewed his work subsequent to the 
publication of this table and finds the table 
still accurate. It should be noted, however, 
that particularly so far as the younger 
stages are concerned there is a possibility 
of great variability in judging age from 
such a table as that given. Weight is prob- 
ably a better index but is seldom given 
(Minot, 1892, p. 381). Therefore, in all 
age determinations given in this chapter, 
it should be borne in mind that the word 
“approximate” should really be placed in 
front of almost any statement of fetal age. 
Streeter (1920) has prepared a series of 
growth curves of the human fetus based 
upon most carefully computed data. In 
his tables and graphs the relationships of 
weight, sitting height, head size, foot length, 
and menstrual age of the human embryo 
are presented. Hooker (1944) has sug- 
gested that length and weight provide a 


more useful index of behavioral develop- 
ment than does age. Gesell (1928, pp. 


TABLE 1 


ABBREVIATED DATA FROM MALL ro Snow RE- 

LATIONSHIP BETWEEN VARIOUS AGE DETERMI- 

NATIONS OF THE Ferus AND CH (Crown-HEEL) 

AND CR (CRowN-RuMP) MEASUREMENTS OF 
Heieut IN MILLIMETERS * 


Prob- | Probable| Mean Mean Mean 
able Age in Men- Length of | Length of 
Age in Days strual Embryo Embryo 
Weeks Age (CH) (CR) 
1 7 
2 14 
8 21 81 5 BJ 
4 28 37 2.5 2.5 
5 35 43 5.5 5.5 
6 42 51 11 11 
7 49 59 19 17 
8 56 65 30 25 
9 63 72 41 32 
10 70 79 57 43 
11 77 86 70 53 
12 84 94 98 68 
13 91 100 117 81 
14 98 108 145 100 
15 105 114 101 111 
16 112 121 180 121 
17 119 128 198 134 
18 126 136 215 145 
19 133 143 233 157 
20 140 150 250 167 
21 147 157 268 180 
22 154 165 286 192 
23 iel 171 302 202 
24 168 177 315 210 
25 175 185 331 220 
26 182 192 345 230 
27 189 199 358 237 
28 196 205 371 245 
29 203 212 384 252 
30 210 219 400 265 
31 217 228 415 276 
32 224 234 425 284 
33 231 241 436 293 
34 238 248 448 301 
35 245 256 460 310 
36 252 262 470 316 
37 259 271 484 325 
38 266 276^ 494 332 
3844 270 280 500 336 


*From Manual of Human Embryology, by F. Keibel 
and F. P. Mall. Philadelphia: Lippincott, 1910, Vol. I, 
p. 199. By permission of J. B. Lippincott Company, 
publishers, 
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315 ff.) has considered the problem of hu- 
man age in relation to infancy. 

Arising immediately out of the relation- 
ship between growth and age of the fetus 
is a whole series of studies on the morpho- 
logical development of the fetus, which of 
course cannot be reviewed in this chapter. 
Figure 16 shows graphically the significance 
of such knowledge for one who thinks of 


Ficurn 16. Changes in body proportions in 
fetal life. BH—body height; ML—midline. 
(From Premature and Congenitally Diseased 
Infants, by J. H. Hess. Philadelphia: Lea & 
Febiger, 1922, 36. By permission of the 
publisher.) 


the fetus as a “smaller infant.” The litera- 
ture on general fetal development has sev- 
eral times been summarized, the early work 
having been brought together in an excel- 
lent summary by Pinard (1877). In this 
summary, the work on the morphology, 
physiology, and pathology of the fetus is 
treated separately. A bibliography of 870 
titles is appended to this treatise. Next to 
Pinard’s summary in importance is Wert- 
heimer’s (1904), which brings together the 
general literature on the fetus to 1904. 
Probably the most complete summary in 
English of the anatomical and physiologi- 
cal aspects of fetal development is Feld- 
man’s (1920), which, in spite of certain 
lacunae, should be read by all who are in- 


terested in the fetus. Noback and Robert- 
son (1951) have studied the sequence o 
appearance of ossification centers in the 
human skeleton during the first 5 prenata 
months and have summarized previous 
work on skeletal development of the hu- 
man fetus. 

As pointed out above, it may almost be 
said to be necessary, in order to understan: 
the development of behavior, to have some 
reference line in terms of measurements of 
anatomical development. It has become 
a convention by following such a temporal 
line to divide the prenatal life of the hu- 
man being into three periods (Feldman, 
1920, p. 61; Williams, 1931, p. 163), The 
first period of 1 or sometimes 2 weeks is 
spoken of as the germinal period. From 
the third to fifth or sixth week is the em- 
bryonic period. From the sixth week to 
birth is the fetal period. The normal term 
of pregnancy is usually placed at 280 days 
(Williams, 1931, p. 163), although estimates 
varying between 270 and 284 days have 
been given by various investigators and 
summarized by Needham (1931, p. 486). 
It must be obvious, however, that such 
figures are meaningless unless the method 
of calculating true fertilization time is 
given. The normal length at birth is or- 
dinarily given as 500 mm. in crown-heel, 
or 320 mm. in crown-rump, length. Some- 
times, however, premature infants are born 
and successfully reared who have passed 
less than 180 days in the mother’s body; 
but 180 or 181 days is usually taken as the 
average lower limit below which viability 
cannot be maintained (Hess, 1922). Claims 
have been made that much younger fetuses 
have been raised, but as, for example, in 
the case of Rodman’s fetus which was al- 
leged to have been but 4 months old, there 
is much doubt of the accuracy of the age 
estimation (Rodman, 1815; Baker, 1825). 

At the other end of the scale the terminal 
point of postmaturity is also open to great 
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difficulty of estimate. In considering this 
matter, Ballantyne and Browne (1922) hold 
that no single index such as fetal length, 
weight, ossification of the skeleton, placen- 
tal structure, or cord structural condition is 
sufficient to date the fetus. They state that. 
the best estimate is obtained by combining 
a knowledge of the last menstrual period, 
the date of copulation, the date of the onset 
of morning sickness, the date of the quick- 
ening of the fetus, the size of the uterus, 
the difficulty of delivery, as well as the evi- 
dences of postmaturity such as measure- 
ments of length, weight, and ossification. 
Probably 334 days is the longest period 
legally considered during which a fetus may 
be thought possibly to have lived in the 
mother’s body and still be delivered alive 
(Ballantyne and Browne, 1922, p. 198). 
Thus, from one point of view at any rate, 
the human fetal life span that will be dealt 
with in this chapter must be taken as last- 
ing from fertilization until birth, a time 
which in the extremest possible cases may 
vary by as much as 154 days! 

In this chapter most of the references 
to fetal behavior are made to unborn 
fetuses. It should be kept in mind, how- 
ever, that the study of correctly dated 
premature infants may throw light upon 
the later fetal period. In interpreting the 
sensory ability or response activity of a 
prematurely born infant, it is not safe to 
attribute the same abilities to the unborn 
fetus of the same age. As suggested in 
the first part of this chapter, the greatest 
errors in genetic science are made by sug- 
gesting that because environmental condi- 
tions of one sort produce behavior of a 
particular kind in one individual, therefore 
these same abilities must be “implicit” in 
an organism living under wholly dissimilar 
conditions. A normal fetus of the same age 
as a successfully air-breathing premature 
infant may act in a very different way from 


the comparison organism. This is true not 
only because of mechanical differences of 
bodily make-up, such as the presence or 
absence of liquid in the ear, but because 
of the gross differences brought about by 
the change from placental respiration to 
pulmonary respiration and from placental 
nourishment to alimentary canal nourish- 
ment. The sheer mechanical change from 
life in a liquid with the specific gravity of 
the amniotic fluid to life in air is most im- 
portant. Similarly, the effectiveness of ex- 
ternal stimulation is vastly changed in the 
transition from a relatively constant, stim- 
ulus world before birth to a continually 
changing and varied set of physical energies 
after birth. An excellent brief summary of 
the development of the fetus week by week 
is given by Williams (1931, p. 163). In 
the present chapter, save for the tables of 
fetal length and age, and save for the re- 
production of the famous Keibel and Elze 
series of embryos and fetuses given above, 
no detailed consideration can be given to 
gross structural change which occurs dur- 
ing prenatal growth. 

An interesting graphic representation of 
prenatal physical development is that in 
Figure 17, reproduced from Scammon and 
Calkins and redrawn by Needham (1931, 
p. 382), in which the age, height, or weight 
can, to the limits of accuracy of the orig- 
inal data, be read off if any one of these 
measurements is known, (See also Streeter; 
1920.) 

In a paper entitled “Physical Fitness in 
Terms of Physique, Development and Basal 
Metabolism” Wetzel (1941) presents à 
critique of a new method of evaluating in- 
dividual progress from birth to maturity 
which suggests that there are types of phy- 
sique which influence all growth tables. A 
similar observation could undoubtedly be 
made of fetal life as well, In this connec- 
tion a study of body build by Sheldon and 
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his collaborators (Sheldon, Stevens, and 
Tucker, 1940) should be consulted. For a 
convenient graphie age conversion scale, 
see MeCarthy (1936). 


as possible will be given of the experimen- 
tal studies on the development of behavior 
in operatively exposed human embryos. 
After these lines of evidence of fetal behav- 
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Ficurw 17. Three-dimensional isometric projection from which height, weight, and age of 


human embryos may be read off if one is known. 


(From “The Relation between the Body- 


Weight and Age of the Human Fetus,” by R. E. Seammon and L. A. Calkins. Proceedings 
of the Society for Experimental Biology and Medicine, 1924, 22, 157-161. By permission of 


the publisher.) 


In the paragraphs below a review of the 
development of behavior in human fetal 
life without detailed reference to mor- 
phology is presented. In this presentation 
brief consideration will be given to clinical 
observations made on fetal movements 
without operation on the mother or the in- 
terruption of pregnancy. After this discus- 
sion, as accurate and complete a summary 


ior have been summarized, a review of the 
knowledge concerning human fetal sensory 
life will be presented. A knowledge of sen- 
sory development will at once lead to a con- 
sideration of the theories that have been 
proposed to account for the development 
and control of fetal behavior, and an eval- 
uation of all these observations for human 
psychology will then be presented. 
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Nonoperative Studies of Behavioral 
Development in the Human Fetus 


A number of different methods have 
been used for the scientifie study of the 
development of the human fetus without 
disturbing its normal course of develop- 
ment. The simplest of these methods in- 
volves the direct recording of reports of 
the mother concerning the movements of 
the fetus as she experiences such move- 
ments. A mother can sometimes perceive 
the “quickening of the fetus” by the seven- 
teenth week (Feldman, 1920, p. 204). At 
times the physician may by the use of the 
stethoscope hear fetal movements as early 
as the fourteenth week (Mailliot, 1856, 
p. 258; Neu, 1915, p. 292). It is custom- 
ary, however, to say that the first time at 
which such movements can be detected by 
the physician is in the fifteenth or six- 
teenth week (Feldman, p. 204). Feldman 
points out that in fetuses of 8 weeks the 
umbilical cord shows regular spiral twists 
(p. 204). Since such twists are not charac- 
teristic of animals that carry many young 
and therefore have little room for the fetus 
to turn in, it is assumed that the move- 
ments of the fetus even at such an early 
age determine the twisting of the cord. 
The writer, however, can see no reason why 
such twisting might not result from pas- 
sive as well as from active movements. 

Tn later periods of pregnancy, mothers 
give reports of movement involving part 
of the body. Sometimes the movements 
of the extremities or of the trunk alone are 
noted, Mermann (1887, p. 623), for ex- 
ample, reports a case of rhythmic move- 
ment of the fetal back palpated through 
the mother’s abdominal wall in a fetus of 
7 months. Whitehead (1867) gives an ex- 
tended report of a case of violent convul- 
sion of the fetus while still in the uterus. 
This convulsive condition oceurred during 
the ninth month of pregnancy. The activ- 


ity of the fetus caused the mother great 
pain. By palpation and by direct obser- 
vation it was found that the fetus was in 
a state of marked hyperaetivity. Both the 
head and limbs of the fetus were moved so 
violently as to cause aetive disturbances of 
the mother's body wall. The child, born 
21 days later, was in all respects healthy 
and vigorous. 

Palpation and various instruments for 
magnifying or recording various fetal move- 
ments observed through the intaet body 
wall of the mother have long been in use. 
MacKeever (1833) pointed out that the 
stethoscope was a valuable instrument in 
this connection. The direct hearing and 
registering of fetal heart beat also have long 
been a subject that has attracted the atten- 
tion of clinicians. Feldman (1920, p. 157) 
says that this phenomenon was discovered 
by a Swiss physician, but its importance 
was first brought out by de Kergaradec 
(1822, 1823). This student concluded that 
the fetal heart beat could be heard from the 
eighteenth week of pregnancy on. Mailliot 
(1856, p. 258) thought that it could be 
heard much earlier. Later, among others, 
DeLee (1927, 1928) and Hyman (1930) 
made special studies of the fetal heart beat, 
including such phenomena as irregularities 
in its rhythm. 

In 1891 Pestalozza succeeded in taking 
a cardiograph of the second twin after the 
first twin had been born (Feldman, 1920, 
p. 159). In this he was more successful 
than Hieks (1880), who by the use of an 
instrument like a cardiograph obtained cer- 
tain records which were, however, so badly 
obscured by the rhythmic activities of the 
mother that they could scarcely be identi- 
fied. Krumbhaar and Jenks are reported 
by Feldman (1920, p. 162) as having ob- 
tained typical electrocardiographic tracings 
of the fetal heart. (See also Sachs, 1922.) 
Maekawa and Toyoshima (1930) have, by 
the use of amplifiers and a string galvanom- 
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eter with electrodes placed on the front 
abdominal wall of the mother, secured ex- 
cellent electrographic tracings of the fetal 
heart. After birth the beat of the same 
heart is also recorded for purposes of com- 
parison. 

Stimulated by this work, Carmichael in 
1935 attempted, with equivocal results, to 
record normal fetal heart activity by high- 
gain amplification. More recently, Mann 
and Bernstein (1941) and Geiger, Monroe, 
and Goodyer (1941) have published in this 
field, and the physiological psychologist 
D. B. Lindsley (1942) has published a 
most interesting paper on the heart and 
brain potentials of human fetuses in utero. 
In this paper a reliable method of record- 
ing maternal and fetal electrocardiograms 
is given, What is even more interesting, 
however, is the fact that this investigator 
has also been able to record fetal electro- 
encephalograms. In the latter case, during 
the seventh and eighth months of human 
pregnancy electrodes were at times placed 
on the maternal abdominal wall over the 
palpated head of the fetus. By suitable 
amplification and recording, fetal electro- 
encephalograms were secured by this means. 


The records were typical of those from: 


the precentral region of the brain in the 
newborn, In all work upon fetal or neo- 
natal heart rate the effect of asphyxia must 
be considered (Bareroft, 1938). A fall in 
heart rate that is nonvagal has been dem- 
onstrated in fetal rabbits by tying off the 
umbilical cord (Bauer, 1938). 

Among the other early movements of 
the fetus which are often directly recorded 
are the so-called Ahlfeld breathing move- 
ments, or the rhythmic contractions of the 
fetal thorax felt through the mother’s body. 
These movements should not be confused 
with uterine contractions occurring after 
the third month, sometimes called Ahlfeld's 
sign, which incidentally may have some- 
thing to do with the onset of behavior, if 


an analogy with the amnion contraction of 
the chick noted above may be suggested 
(Kuo, 1932c, p. 263). In spite of the dif- 
ficulty of the ancients concerning fetal res- 
piration that involves the intake of no air 
into the lungs, it has of course long been 
understood, as Leonardo da Vinci knew, 
that the fetus does not breathe water 
(Needham, 1931, p. 108). The gaseous in- 
terchange of the mammalian fetus occurs in 
the placenta between the blood stream of 
the mother and that of the fetus. The gen- 
eral signifieanee of this process and its de- 
tailed consideration have been studied by 
many physiologists. The history of the 
early advance of knowledge on this matter 
is summarized by Starling (1900), and the 
generally accepted facts about the fetus are 
brought together by Sarwey (1915) and 
more recently by Bareroft and Mason 
(1938). (See also Bylieki, 1921.) 

The liquid environment, of course, com- 
pletely precludes true lung breathing, but 
at least since 1798 movements of the chest 
and thorax of the fetus similar to breathing 
movements have been occasionally noticed. 
Béclard (1815) observed such movements 
in various mammalian embryos without re- 
moving the amniotic sac through which they 
were observed. Ahlfeld (1890) has devel- 
oped a view on the nature and significance 
of certain irregular but vaguely rhythmic 
movements of the fetus which seem to be 
caused by the contraction of the same mus- 
cles which will make respiration possible in 
postnatal life. (See also Kouwer, 1919, 
and Kellogg, 1930.)  Ahlfeld has made 
graphic records of these movements, which 
in typical cases vary from 38 to 76 per 
minute. C. A. Smith (1946) has presented 
an admirable summary of the fetal aspects 
of respiration. He discusses the experimen- 
tal literature in this field. The point is 
made that respiratory movements of the 
fetus of animals studied cannot be consid- 
ered as automatic, constant, and progres- 
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sive. His view is rather that here again, 
as in so many other aspects of fetal be- 
havior, we see the setting off of a response 
pattern under certain conditions which oth- 
erwise, although acquired early, is normally 
held in abeyance for later use. 

Teleologically, it has been suggested that 
these movements may be thought of as 
preparation for the act of breathing which 
comes at birth. In the fetus such move- 
ments are considered to lead only to the 
ebbing and flowing of the amniotic fluid 
in the trachea, but, as movements, they 
exereise and strengthen the neuromuscular 
mechanism of breathing. It is possible 
that this behavior is related to the fune- 
tional establishment of the rhythmic ac- 
tion of the respiratory centers of the cen- 
tral nervous system. The theory has been 
proposed, therefore, that birth is not to be 
considered the point at which the onset 
of rhythmic respiration occurs. In carry- 
ing this idea further, it has been suggested 
that these prenatal chest movements are 
initiated, like adult breathing movements, 
by a change in the concentration of metab- 
olites in the blood stream acting upon the 
breathing centers of the central nervous 
system (T. G. Brown, 1915). 

In combining the views in regard to fetal 
breathing movements and their cause, it 
has been suggested that the active or pas- 
sive general bodily movements of the fetus 
may occasionally be such as to impede cir- 
culation in the umbilical cord. This me- 
chanical obstruction of the umbilical cord, 
therefore, leads to an inerease in carbon 
dioxide tension in the blood. This in turn 
may lead to a facilitation of activity or the 
activation of appropriate centers in the 
brain and thus initiate movements whereby 
the mechanical relationship of fetus and 
cord is changed in such a manner as to re- 
establish placental circulation, T. G. Brown, 
1915). It has been suggested even more 
speculatively that not only are the chest 


movements of the fetus part of the general 
movements which bring about a change in 
the position of the organism but also they 
act as a supplement to the fetal heart. 
They thus may act, it is suggested, as a 
sort of auxiliary pump brought into play 
as a result of a change in gas tension in the 
blood acting upon the breathing center 
(Walz, 1922, p. 334). 

If these speculations are in any sense 
correct, therefore, the so-called first, breath 
of the child may be considered to be just a 
change in the way in which the same neu- 
romuscular mechanism determines the oxy- 
genation of the blood (Walz, 1922, p. 341). 
For an excellent popular statement con- 
cerning the onset of breathing, see Hender- 
son (1937). 

Bareroft and Karvonen (1948) have 
studied the effects of carbon dioxide and 
of cyanide on fetal respiratory movements. 
They conclude that cutaneous sensory stim- 
ulation rather than asphyxia is responsible 
for the commencement of air breathing. 

A number of investigators have severely 
criticized the Ahlfeld concept of prenatal 
breathing movements. Walz (1922) at- 
tributed these objeetions to the fact that 


‘the initial statement of Ahlfeld's view was 


unfavorably received by the two leading 
obstetricians of Germany at the time, and 
that the weight of authority long kept this 
phenomenon from being correctly evalu- 
ated. It should be noted, however, that 
Huggett (1930) in an experimental study 
of fetal respiratory reflexes referred to 
above says: “The exact mechanism sug- 
gested by Ahlfeld is not in every sense con- 
firmed.” 

A good many speculations have been 
made as to the causes involved in the first 
intake of air breath. As noted above, 
many students have held that the increase 
of metabolites, and especially of carbon 
dioxide tension in the blood, is one of the 
essential causes of the first gasp (Corey, 
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1931). Cohnstein and Zuntz (1884) ob- 
served that in a fetal lamb clamping of the 
umbilieal cord led to the first intake of air. 
Carmichael has noticed this same result in 
fetal eats, rats, and guinea pigs. Indeed, 
the procedure of clamping the umbilical 
cord to study the effect of the blood stimu- 
lus on general bodily movements has been 
part of the experimental technique of sev- 
eral investigators and notably so of Swen- 
son (1926) in his study of the fetal rat. 
Angulo y González (1933) reports that n 
fetuses of 19 postinsemination days in which 
tactile stimulation of the hindleg aroused no 
response there was immediate response after 
ligation of the umbilical cord. The general 
result of this procedure seems to be an in- 
crease in amount and vividness of activity 
for a time. Pfliiger (1877), however, held 
that some external stimulus, such as cold 
air, was necessary besides blood change to 
bring about the first breathing act (ef. 
Huggett, 1930). Preyer (1885, p. 452) also 
suggested a relationship between cutaneous 
stimulation of some sort and the onset of 
breathing. Corey (1931) holds that an in- 
crease in the metabolites of the blood 
stream and some external stimulus, such as 
drying of the skin, seem usually to be ante- 
cedent to the initial respiratory gasp. It 
is suggested by Fender, Neff, and Binger 
(1946) that asphyxia neonatorum may play 
some part in the development of certain 
cases of epilepsy in human beings. For a 
general consideration of this problem see 
Windle (1950). 

Snyder and Rosenfeld (1937) have made 
direct studies of the onset of respiratory 
movements, They have studied the fetuses 
of the cat, rabbit, guinea pig, and man. 
Rhythmic respiratory movements are ini- 
tiated in all these types in the uterus. 
Oxygen and carbon dioxide affect fetal 
breathing movements; a certain level of 
carbon dioxide, for example, is essential to 
the maintenance of fetal respiration. 


Windle, Monnier, and Steele (1938) and 
Abel and Windle (1939) show that there 
are no respiratory movements in cat fetuses 
less than 13 mm. in length. But in the 
middle third of the gestation period deli- 
cate and rapid rhythms of respiration may 
begin. Under certain conditions carbon 
dioxide breathed in by the mother starts 
such movements. There is no significant 
increase in blood volume at birth in the 
pulmonary system. There is a circulation 
in the lungs during the last part of preg- 
nancy capable of caring for oxygenation 
when air breathing is established. For a 
more detailed consideration of the blood 
gases of the cat fetus, see Steele and Windle 
(1939), and for a consideration of the phys- 
iology and anatomy of the respiratory sys- 
tem in the fetus and newborn infant, see 
Windle (19415). See also Potter and Boh- 
lander (1941); Whitehead, Windle, and 
Becker (1942) ; and Zettleman (1946). 

Besides “breathing movements" there are 
other movements of the fetus which are 
indirectly significant in behavior. The 
movements of the organs of the digestive 
tract as seen in fetal organisms have been 
studied by a number of investigators. 
Yanase (1907a, 1907b) has studied peri- 
staltie intestinal movements in fetal guinea 
pigs, cats, rabbits, and men, As a result, 
of these studies, he concludes that peristal- 
tic movements may begin long before birth. 
The status of gastrointestinal activity in 
utero has also been studied, especially in the 
cat and guinea pig, by Becker, Windle, 
Barth, and Schulz (1940); Becker (1941) ; 
and Becker and Windle (1941). In man 
such movements are possible in the seventh 
week. So far as hunger contractions are 
concerned, Patterson (1914) has shown 
that hunger contractions are practically 
continuous in young dogs. As age advances 
these contractions decrease in magnitude. 
Carlson and Ginsburg (1915), working on 
fetal dogs and newborn children, have writ- 
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ten: “The empty stomach at birth and in 
the prematurely born exhibits the typical 
periods of tonus and hunger contractions 
of the adult, the only difference between 
infant and adult being the greater fre- 
quency and relatively greater vigor of these 
periods in the young” (p. 29). For other 
aspects of the function of the stomach be- 
fore birth, see Sutherland (1921). 

Certainly, in view of the large amount 
of work on the “hunger drive” as a de- 
terminer of activity, part of which is sum- 
marized by Warden (1931), the possibility 
that these stomach and intestinal contrac- 
tions are stimuli to “random” and “spon- 
taneous” skeletal muscle movement, and 
indeed to much of the behavior of the pre- 
mature or full-term infant, cannot be neg- 
lected by one who would understand fetal 
behavior, Such behavior initiated by in- 
ternal stimulation may well be considered 
merely the setting into action of inborn 
neural mechanisms. In this connection, see 
De Snoo (1937). 

The question has often been raised as to 
whether gross external fetal movements of 
the various sorts considered above have any 
part in the rearrangement of the fetus in 
the uterus in the normal position for de- 
livery at birth. As so often happens when 
a phenomenon is difficult to explain, it has 
been alleged that the position of the fetus 
is governed by instinct (Dubois, 1833). 
Mechanical and physical explanations have 
been advanced by Paramore (1909), Bar- 
num (1915), Griffith (1915), McIlroy and 
Leverkus (1924), and others. Possibly it 
may be said that no absolutely positive 
proof has been advanced to show that 
active fetal movements are essential in de- 
termining the normal position of the fetus 
at the time of delivery. Langreder (1949a 
and 6) has considered the posture of the 
fetus in relation to fetal reflexes and posi- 
tion at birth. 


In the study of the changes of fetal posi- 
tion before birth, much has been learned 
by the use of the X-ray. We have already 
seen that Avery attempted to study the 
changes in position of guinea pigs by the 
use of roentgenograms. ‘This work of 
Avery’s was directly adapted from human 
clinical procedures used in the study of 
the fetus. The use of the X-ray in the 
study of the fetus has given a new clue 
to the determination of fetal age by the 
study of the ossification of the fetal skele- 
ton, although it is by no means an abso- 
lute clue, Hess (1918) has brought to- 
gether much of the literature on this sub- 
ject and suggests approximate norms of 
ossification at certain periods. (See also 
Mall, 1906, and Adair, 1918.) The study 
by Rudolph and Ivy (1933) on the rota- 
tion of the fetal head shows that uterine 
contractions and the movement of the 
fetus both contribute to this change in pos- 
ture. Danforth and Ivy (1938) have shown 
that uterine activity is in part at any rate 
a function of caleium, Augmentation of 
uterine activity is brought about by in- 
creasing the calcium present; by decreasing 
the calcium the action is depressed. In this 
connection it is interesting to note that 
Good (1924) has shown that a patient may 
have the spinal cord completely severed and 
still give birth to a baby normally and pain- 
lessly. 

A phenomenon of prenatal and immedi- 
ately postnatal behavior which has long at- 
tracted attention is the first cry of the 
human organism. Kant (1799) found sig- 
nificance in the first sound uttered by the 
human infant. Preyer (1893, p. 213), in- 
deed, quotes Kant as saying: 


The outery that is heard from a child 
scarcely born has not the tone of lamenta- 
tion, but of indignation and of aroused 
wrath; not because anything gives him 
pain, but because something frets him; 
presumably because he wants to move, and 
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feels his inability to do it as a fetter that 
deprives him of his freedom. 


Both Preyer (1893, p. 213) and Com- 
payré (1896, p. 89) have pointed out the 
futility of such verbal fancies. Such specu- 
lation, however, is not as yet entirely dead. 
An analytical psychiatrist who is quoted 
by Blanton (1917, p. 458) has written of 
the ery of the human infant at birth: “It 
is an expression of its overwhelming sense 
of inferiority on thus suddenly being con- 
fronted by reality, without ever having had 
to deal with its problems.” By operative 
technique Minkowski (1922, p. 754) has 
found that erying occurs as early as the 
sixth month in the prematurely delivered 
fetus. In clinical practice many cases of 
vagitus uterinus, or fetal crying, have been 
reported. A typical case is that reported 
by M. Graham (1919), in which in a diffi- 
cult delivery, the fetal sac having been 
ruptured by operative means to assist de- 
livery, the erying of the still unborn fetus 
could be distinetly heard. Many such cases 
are reported, but they need not be reviewed 
here. (See also Feldman, 1920, p. 207.) 
Fetal hiccup has also been reported by a 
number of observers. These cases are sum- 
marized by DeLee (1928). See also a study 
by Norman (1942). 

All cases of fetal crying reported above 
seem to be the result of appropriately acti- 
vated muscles, which bring about the ex- 
pulsion of air in such a way as to cause it 
to vibrate. There seems to be no reason to 
assume that this phonation has any greater 
mechanistic significance than many of the 
other random acts of the child. It catches 
the notice of the observer, however, be- 
cause from such behavior language devel- 
ops in later life. This function is, of course, 
one of the most important aspects of adult 
human behavior, and an aspect which will 
in itself come to be, at least in the sub- 
vocal stage of “verbal thought,” peculiarly 


important even in strictly introspective psy- 
chology. 

This concludes the consideration of hu- 
man fetal behavior of the sort that can for 
the most part be studied during the normal 
course of development. In the next pages 
the study of the development of human 
fetal behavior in fetuses removed from the 
uterus before the end of the normal term of 
gestation will be considered. 


The Study of Behavior in Operatively 
Removed Human Fetuses 


Most of the living human fetuses to 
which reference will be made in the next 
paragraphs were remoyed while still alive 
from the mother’s body because some dis- 
ease of the mother rendered the artificial 
termination of pregnancy medically neces- 
sary. Minkowski’s technique (19284, pp. 
518-532) is typical. This investigator and 
a collaborator removed each fetus that was 
to be studied by a Caesarean section, usu- 
ally performing the operation under a lo- 
cal anesthetic. The fetus, placenta, and 
amnion were removed. The fetus was then 
placed in a bath of physiological salt solu- 
tion at normal blood temperature. This 
meant that such fetuses were cut off from 
their oxygen supply, and the movements 
which resulted must be thought of as the 
movements of increasingly asphyxiated or- 
ganisms. This is important in the evalua- 
tion of the behavior reported, for, as 
pointed out above, increased metabolites in 
the blood at first lead to hyperactivity and 
then to hypoaetivity. 

The behavioral development of the hu- 
man fetus as determined in operatively re- 
moved eases will be eonsidered here in one 
series. This has its disadvantages because 
in certain reports estimated age is given; 
in others only measurements are presented; 
but certainly for an understanding of de- 
velopment it is most important to give esti- 


126 THE ONSET AND EARLY DEVELOPMENT OF BEHAVIOR 


mated age. The writer has attempted to 
make a summarizing table of human fetal 
development, but he does not feel that such 
a table gives a correct impression. One 
who wishes to see this material expressed as 
well as possible in tabular form should con- 
sult Coghill (1929c, pp. 993-996). 

The development, then, of human fetal 
behavior as observed by various investi- 
gators in relation to estimated postinsemi- 
nation age or menstrual age may be given 
as follows: 

Fetuses Less than 9 Weeks Old. In very 
young human fetuses operatively removed 
from the mother, the first movement ob- 
served is of the beating heart. For several 
centuries there has been a scientifie contro- 
versy as to whether the heart beat of the 
adult individual is to be thought of as pri- 
marily determined by direct muscle or by 
neural stimulation, It now seems that the 
early embryonic heart beat must be thought 
of as essentially an independent muscle con- 
traction (Parker, 1919, pp. 50-63). There- 
fore, in most of the work on the develop- 
ment of behavior the beating of the heart 
is not considered to mark the onset of 
“true behavioral life.” Pflüger (1877) has 
demonstrated the beginning of heart beat in 
the fetus as being in the third week, that is, 
in a fetus of approximately 4 mm. (See 
also Strassmann, 1903, p. 951.) 

For a consideration of the mechanism of 
the initiation of contraction in different 
parts of the heart of a typical vertebrate, 
see Goss (1937, 1938, 1940) and Copen- 
haver (1939). 

Williams (1931, p. 163) gives an excel- 
lent summary of development in this early 
period. The germinal stage of the human 
being may be considered to be the first 
week or two of life. The third week is 
thought of as the onset of the true em- 
bryonie period. At this period the medul- 
lary groove begins to be formed. A little 
later cell structures which make up the 


primitive heart are laid down and, as just 
noted, these cells begin the lifelong beat of 
the heart. At about this time, also, cere- 
bral and optic vesicles begin to be differ- 
entiated and limb buds first appear. The 
muscles also develop rapidly in fine struc- 
ture during this period, 

In the second month there is continued 
morphological growth both in total height 
and weight and in the fine structure of the 
organs of the growing individual. Windle 
and Fitzgerald (1937) in a paper on the 
development of the spinal reflex show that 
all the elements needed for a reflex are in 
the central nervous system are laid down 
during the sixth week but no spinal ares 
are complete before the eighth week. 
Bolaffio and Artom (1924, p. 472) note in 
this period that isolated limbs torn during 
delivery can be stimulated directly. 

Minkowski (19206, p. 1202) reports that 
at the end of the second month cutaneous 
stimulation elicits response. This finding 
is not confirmed by Bolaffio and Artom 
(1924, p. 473), for they point out that at 
this time the skin is very thin and may 
involve in its stimulation the activation 
of receptors in underlying tissues. 

Much is known of the structural and 
minute functional development of the re- 
ceptors, nervous system, and effectors in 
this as in all later embryonic and fetal 
stages. It is not, however, until the fetus 
reaches the length of 15 mm., or is about: 
4 weeks old, so far as the writer can dis- 
cover, that any direct statement ean be 
made in regard to the activity of any part 
of the response mechanism, and this is & 
negative statement. In a fetus of this 
length, Minkowski (1928, p. 66) reports 
that it was impossible to bring about mus- 
eular response even to an electric current 
of 40 milliamperes. He made observations 
on two fetuses of this length, with the same 
conclusion. 
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This finding is not entirely unexpected, as 
Hewer (1927) has shown that histologically 
the museulature of the fetus develops at un- 
even rates, the unstriped musculature, 
which is the first to develop, being clearly 
formed in an embryo 1 mm. in length. 
Striped musculature could not be detected 
in a fetus smaller than 2.5 mm. long, and 
it did not take on its definitive character- 
istics in fetuses less than 22 weeks old. 
Special changes of structure are also noted 
by this same investigator in regard to heart 
musculature. 

Possibly the youngest human fetus to 
be observed to move is one reported by 
Yanase (19075) in his studies of the de- 
velopment of intestinal movement noted 
above. In a fetus 20 mm. long and of an 
estimated age of 6 weeks, one movement 
involving the right arm is rather casually 
noted (p. 455). The next youngest human 
fetus to be reported moving is a fetus 22 
mm. long and probably about 6 weeks old 
deseribed by Strassmann (1903) in a case 
of extrauterine pregnancy. He observed 
through a rupture in the tube wall slow 
movements, backward and forward, of the 
arms and legs of the fetus (p. 963). In 
evaluating this observation it should be 
noted that Strassmann’s report is given in 
such a manner as possibly to lead to a 
questioning of his observations, since ap- 
parently the fetus was observed in such a 
way that rhythmie mechanical movement 
of the adult, body was possible. Certainly 
all observers of fetal behavior have had dif- 
ficulty in deciding whether or not they were 
seeing something which was not the result 
of passive external mechanical movement. 
It should be borne in mind, therefore, that 
possibly these two earliest observations 
should be substantiated before they are 
finally accepted. In a fetus of 30 mm., or 
an estimated age of 8 weeks, Minkowski 
(1923, p. 477) observed a wormlike move- 
ment of the arms, legs, and trunk, 


In Hooker's (19396) description of his 
carefully controlled work the statement, is 
made that no response to tactile stimula- 
tion has been observed before the eighth 
week of menstrual age (p. 8). In a 25-mm. 
fetus of a menstrual age of 8 to 8% weeks, 
however, response to tactile stimulation has 
been recorded, This same investigator has 
repeated this observation on two other 
fetuses of approximately the same age. At 
this stage tactile stimulation is effective 
only in the area over the mouth and im- 
mediately adjacent to that supplied by the 
mandibular and maxillary divisions of the 
fifth nerve (p. 9). Hogg (1941) points out 
that the cutaneous nerves and nerve end- 
ings are very immature when responses are 
first elicited. No encapsulated endings 
are seen. Excitation is probably de- 
pendent upon deformation of the growing 
tips of the fibers by displacement of the 
surrounding tissue at this time, according 
to this author. Stimulation in this area in 
a fetus of this age led to contraction of the 
long muscles of the body and neck to pro- 
duce body flexion. Limb girdle muscles re- 
lated to both upper extremities were also 
activated. Rotation of the rump, caused 
by activation of the pelvic girdle muscles, 
was observed in very slight degree. Hooker 
notes that at this period a hair capable of 
exerting a pressure greater than 25 mg. 
may cause direct mechanical stimulation. 
Faradie stimulation at this time is also ef- 
fective. No spontaneous movements were 
noted by Hooker at or before this age. 

Fitzgerald and Windle (1942) report that 
in a study of fifteen fetuses 7 weeks to a 
little over 8 weeks old, fetal movement was 
seen in only three organisms. These re- 
sponses were individual reflexes of trunk, 
arms, or legs when oxygenated blood was 
still supplied to them. For an excellent 
summary of the early development of hu- 
man behavior, see Hooker (1943). 
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Fetuses 9 Through 12 Weeks Old. In a 
fetus of 35 mm. (estimated age 8 or 9 
weeks) Minkowski (1928b, p. 65) reports 
muscle contraction to galvanic current. 
Minkowski’s work shows that fetuses of 
40 to 50 mm. (9 to 10 weeks) sometimes 
still show this characteristic muscle re- 
sponse possibly without neural activation. 
"This observation coincides with the obser- 
vations noted above on the fetuses of lower 
mammals, in which the museulature comes 
to respond to direct stimulation before true 
neuromuseular action begins. The most 
elaborate studies of this sort of muscular 
response have been made by Wintrebert 
(1904, 1920). (See also Minkowski, 1924, 
p. 244.) 

Among the many significant observa- 
tions that might be made at this period, 
it is interesting to note that the vestibular 
apparatus seems to be anatomically devel- 
oped to its full (Minkowski, 1922, p. 753). 

A fetus of 42 mm. was removed under 
operation by Woyciechowski (1928) to in- 
terrupt a pathological pregnancy. At the 
operation a mass was removed from the 
uterus. As soon as the mass was taken 
out, a fetus of 42 mm. dropped from the 
excised sphere of tissue. This fetus, esti- 
mated by the operator to be of approxi- 
mately 2 months’ gestation age, was seen 
to move both arms and legs spontaneously, 
When it was touched by a finger an ener- 
getic “protective movement" began which 
involved a much stronger moving of the 
arms and hands and the opening of the 
mouth. The observations made upon the 
movement of this fetus were checked by 
another observer. In spite of eooling, the 
movements of the fetus lasted in an active 
form for more than 5 minutes (p. 410). 

In fetuses of the 9- to 10-week age pe- 
riod, Minkowski (19215, p. 148; 1922, p. 
753) noticed slow, asymmetrical, arrhyth- 
mie, noncoordinated movements. He also 
noted (1922, p. 753) that at this time neu- 


rologically the elements of the spinal re- 
flex are are developed anatomically. 

Bolaffio and Artom (1924) studied a fe- 
tus of about this same age. They report 
that dropping the fetus from a height of 
a few centimeters to a table led to active 
contractions of the flexor muscles of the 
limbs. Further, they noted that tapping 
the table lightly with the fingers elicited 
responses of energetic movements involving 
the elevation of the scapulas, movement of 
the arms, and flexion of the thighs and legs. 
These movements were elicited for about 3 
minutes, after which time they rapidly di- 
minished in intensity and ceased. During 
the active period, stimulation by a blunt 
metal rod of the skin of the breast and of 
the abdomen led to no response. After the 
cessation of activity, direct brain stimula- 
tion led to no muscle response (p. 405). 

In a fetus less than 8 weeks old, Min- 
kowski (1922) reports that pereussion of 
the patellar tendon resulted in. contraction 
of the quadriceps muscle. After this con- 
traction had taken place, irradiation fol- 
lowed to other muscles. In this fetus the 
heart beat was relatively constant at 80 
beats per minute, but covering the fetus 
with normal salt solution at, 40° C. led to 
an inerease in the beat of the heart from 
à basal beat of 80 to 100 beats per min- 
ute (p. 752). Extirpation of the cerebral 
hemispheres in this fetus did not change the 
reflexes described. Sectioning the medulla 
just above the cord region, however, abol- 
ished the reflexes due to change in the 
position of the body. In a fetus about 914 
weeks old Hooker (1944) notes that stretch 
of limb muscles is effective in stimulating 
proprioceptive organs and initiating re- 
sponse. 

In a fetus about 2 months old, Bolaffio 
and Artom report that stroking and tap- 
ping elicited slow local contractions of all 
the muscles of the limbs. For example, if 
these stimuli were applied to the palm of 
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the hand, adduetion and internal rotation 
of the corresponding arm were noted; if 
to the leg, flexion of the corresponding 
thigh. These investigators state, moreover, 
that mechanieal stimulation of the cortex in 
this fetus gave a constant movement of ele- 
vation of the left shoulder, but no contrac- 
tion of either of the lower limbs or of the 
right shoulder. After this same fetus was 
decerebrated they note a greater vividness 
(vivacitá) of the local contractions referred 
to above and the reappearance of diffusion 
of movement at a distance from the stimuli 
which had ceased. In this experiment me- 
chanical stimulation of the medulla led to 
respiratory movements. They further sug- 
gest that even in a fetus of this age re- 
moval of the cerebral cortex does remove 
some inhibition from the lower reflexes. It 
is interesting to note that during this period 
the neural and museular mechanisms basic 
to sueking are developed so that they may 
function. A study of the evolution of this 
mechanism throughout the rest of the fetal 
period is instructive. For suggestions, see 
Feldman (1920, pp. 448 ff.) and, for the 
later period, Irwin (1930). 

Bolaffio and Artom report in regard to 
another fetus about 2 months of age that 
gentle stimulation of the skin of the whole 
body was followed by no response, but per- 
cussion led to definite responses. Definite 
percussion blows on the forearm sometimes 
led to flexion, adduction, and slight internal 
rotation of the arm. Percussion on any 
part of the lower limb led to flexion and 
adduetion of the thighs with slight flexion 
of the legs. If the percussion is rather 
light, the contractions are limited to the 
homolateral limbs; if somewhat more en- 
ergetic, contractions also of the hetero- 
lateral limbs are reported. Percussion on 
the breast and abdomen gaye homolateral 
responses about the pectoral muscles and 
bilateral responses about the abdominal 
muscles (pp. 465-466). Hooker (1944, p. 


22) reports that in fetuses of about 8 weeks 
the reflexogenous zone of the cutaneous sur- 
face of the infant spreads from a very lo- 
calized area, including part of the upper 
lip and the skin about the nostrils, to the 
whole upper lip, chin, and part of the neck. 
The responses made at this time are stereo- 
typed and mechanical in nature. That the 
fetuses are ready for such responses is 
shown by Windle and Fitzgerald (1937). 
These workers demonstrate that the ele- 
ments of the reflex arc are laid down by the 
sixth week. Spinal cord ares do not seem 
to be complete before the eighth week. It 
should be emphasized that Hooker (1944, 
p. 25) says in commenting on this stage 
that “each stimulation in the reflexogenous 
area. evokes a response which, within the 
limits of ordinary biological variation, is 
identical with every other one secured.” 

It is generally thought that even during 
the third month the cerebral cortex has as 
yet assumed no functions in relation to the 
general bodily activity. Bolaffio and Ar- 
tom, however, report that removal of the 
cortex in a fetus of this age seems to re- 
move inhibition from the reflexes of the 
lower limbs. This result is difficult for the 
writer to interpret. During this period 
sucking is theoretically possible; that is, 
the neuromuscular mechanisms necessary to 
bring about this response have probably 
already been determined. The reader who 
wishes a complete eonsideration of this 
earliest, feeding reaction of the human in- 
dividual should read the specific references 
given above to this reaction and then should 
refer to the summary of the knowledge of 
the reaction given by Feldman (1920, pp. 
448-455). (See also Irwin, 1930.) 

After superficial and deep stimulation of 
numerous points on the body of a decere- 
brate fetus of 90 mm., Bolaffio and Artom 
at first recorded very vivid contractions of 
apparently all muscles. After about 3 min- 
utes, however, the contractions were still 
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bilateral, but limited now to segments and 
homologous regions of the body. As time 
passed, the contractions became more and 
more circumscribed, and after about 3 min- 
utes they were limited to the muscles corre- 
sponding to the stimulated point. After 15 
minutes every reaction had ceased (p. 466). 
During the third month Minkowski 
(1922, p. 724; 1928a, p. 565) reports laby- 
rinthine reflexes, but Bolaffio and Artom 
(1924, p. 471), obtaining the same re- 
sponses that Minkowski reports, interpret 
them rather as responses elicited as the re- 
sult of the stimulation of proprioceptors 
in the neck. Minkowski (1922, p. 723) 
reports tendon reflexes at this age, but 
Bolaffio and Artom (p. 473) do not find 
them until the sixth month. Here once 
more the decision must be a very difficult 
one to make, if the writer may judge from 
his own observations on infrahuman fe- 
tuses. Stimulation at the locus of a ten- 
don may lead to a response, but this may 
be due to several possible forms of stimuli, 
such as (1) eutaneous stimulation, (2) di- 
rect muscle stimulation, or (3) a true 
tendon-streteh muscle stimulation. Mere 
observation of the response makes very 
' difficult the decision as to which of these 
forms of stimulation has been effective. 
Bolaffio and Artom’s careful work, how- 
ever, seems to indicate that at first muscle 
sensitivity dominates when the tendons are 
stimulated, but in later fetuses true ten- 
don reflexes begin gradually to arise. 

Hooker (19398) in summarizing devel- 
opment during this period says that by 9% 
weeks of menstrual age responses include 
rotation of rump and body flexion. The 
neck-trunk reactions are usually contralat- 
eral. At this period "spontaneous" human 
responses were first observed. This same 
investigator notes that from 916 to 12 weeks 
a "total pattern" of response is dominant. 
At 11 weeks palmar stimulation causes a 
quick but incomplete finger closure which 


marks the onset of the grasping reflex. 
Hooker (1938) studied the development of 
this reflex in great detail. He (1939a) fur- 
ther noted the onset of the plantar reflex 
during this period. Hooker (1944, p. 27) 
also noted that by 11 weeks stimulable cu- 
taneous reflexogenous zones have spread 
over the whole upper extremity, and the 
sole of the foot has also become stimulable. 
Patterned eye movements seem to begin at 
this time. 

Fetuses 13 through 16 Weeks Old. By 
13 weeks the top and back of the head 
alone remain insensitive (Hooker, 1944). 
Minkowski (1922), studying a fetus in the 
early part of this period (110 mm.), re- 
corded the fact that touching the lower 
lip or tongue with a blunt probe led to a 
closing of the mouth, brought about 
through the lowering and lifting of the jaw 
(p. 273). He also noticed in the same 
fetus that reflexes of the trunk and ex- 
tremities were seen prominently, but after 
the transection of the cord in the dorsal 
region the lower reflexes were discontinued 
at once. This seemed to prove that con- 
duetion of aetivation in this ease, at any 
rate, was through the cord. After this 
operation, moreover, he noticed that the 
short reflexes remained unchanged but were 
themselves abolished after total extirpation 
of the cord. Destruction of the lumbar and 
sacral cord abolished the hindlimb reflexes, 
whereas similar destruction of the cervical 
cord abolished those of the forelimbs. 

The so-called spontaneous movements ob- 
served by Hooker at 14 weeks include the 
activity of most body parts as well as of 
the “organism as a whole.” For the first 
time these movements, like those at about 
the same period elicited by tactual stimu- 
lation, may be characterized as "graceful" 
and “delicate.” Hooker (1944) points out 
that by this period, except for movements 
of respiration and vocalization and the 
irue grasping reflex, the fetus already 
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shows most of the responses that can be 
elicited in the neonate. 

In a fetus of 135 mm. Minkowski (1922, 
p. 723) notes that a touch on the skin, 
using a blunt stimulus, led to reactions of 
diverse parts of the body. Characteristic 
of such stimulation were the flexion of 
both arms, the repeated opening and clos- 
ing of the mouth, and simultaneous retrac- 
tion of the head. He notes that at this 
stage of fetal development every part of 
the skin can act as a reflexogenous zone for 
various reactions. These reactions, how- 
ever, tend to spread more or less over the 
entire fetal organism. Direct muscle ex- 
citability still remained at this stage 1 hour 
after the cord had been extirpated. Total 
removal of the cerebral cortex did not 
change the observable responses noted 
above. Transection at the midbrain, how- 
ever, seemed to weaken the responses, al- 
though they still continued. 

In a fetus 160 mm. long Minkowski 
(1922, p. 728) reports spontaneous dorsal 
flexion of the great toe, although he could 
secure no direct response to the touch of 
the sole of the foot. Distinct contractions 
of the abdominal walls were evoked in this 
fetus by brushing. Touching the closed 
eyelid in this fetus evoked a contraction of 
the orbicularis muscle. 

Erbkam (1837) reports a study of a fe- 
tus, accidentally delivered, approximately 
170 mm. long. He noted the contraction 
of both arms and legs and the movement, 
of the head from side to side, “as if to 
breathe.” In this fetus the heart beat for 
10 minutes. After that time the water in 
which the fetus was lying became cool and 
the heart beat became slower. When more 
warm water was poured in, however, the 
heart beat became lively. The eyes of this 
fetus were closed. The great physiologist 
Johannes Miiller saw the fetus and agreed 
with the author that it was of approxi- 
mately 4 months’ fetal age. 


In a fetus of 180 mm. Minkowski (1923) 
noted spontaneous movements of all the 
extremities and the head. These were 
noted before the umbilical cord was ligated. 
In this fetus, touching the sole just at the 
time of delivery led to the dorsal extension 
of the big toe, the Babinski reflex. Later 
the plantar flexion followed (1923, p. 486; 
1928a, p. 551). 

In a fetus 190 mm. long Minkowski 
(1924, p. 250) obtained definite indication 
of reciprocal muscle innervation. He also 
reports at this stage that diagonal reflexes 
were established; that is, stimulating one 
foot of the fetus would lead to the move- 
ment of the arm on the opposite side. In 
certain instances the stimulation of the sole 
of the foot on one side even led to the 
movement of one finger, the little finger, on 
the hand of the opposite side of the body. 
'These diagonal reflexes are considered by 
Minkowski (1922, p. 723) as significant in 
relation to the trotting reflex noted by a 
number of students of the genetie develop- 
ment of locomotion. 

During this period the sole of the foot 
reflexes are thought by Minkowski (1928a) 
to have their connection in the spinal cord 
and the tegmentum. In terms of response 
this involves the domination of the re- 
sponse of extension over flexion (p. 551). 
(See also Dewey, 1935.) For a photo- 
graphie sequence of the foot reflexes of a 
14-week fetus, see Figure 18, from Hooker 
(19396). Liesch (1946) has deseribed the 
stimulation of mucous membrane areas and 
other cutaneous areas in a fetus 200 mm. 
in length and of an estimated age of 4 
months. 

Fetuses from 17 Weeks to Normal Birth 
Time. In experiments previously referred 
to, Bareroft (1938) has shown that after 
about one-third of the normal fetal period 
has passed in the sheep a remarkable 
change takes place. At this point the or- 
ganism which has already developed most 
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Ficure 18. Response to tactile stimulation of the sole. Probable menstrual age 14 weeks. 
(From A Preliminary Atlas of Early Human Fetal Activity, by D. Hooker. Privately pub- 
lished, 1939, 91. By permission of the author. Stimulation was applied by stroking the sole 
of the right foot with a 2-gram hair (1). The response consisted of the following elements: 
(a) Extreme dorsiflexion of the hallux (2 to 4) and “fanning” of the other toes (3 to 6). The 
toes, other than the hallux, ultimately show slight plantar flexion (6 and 7). (b) Flexion at 
the hip (2 to 4), slight flexion at the knee (3 to 5), and slight dorsiflexion of the foot (2 to 4). 
(c) Return to normal posture (5 to 8). 
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of the basie patterns of behavior becomes 
more quiescent. Spontaneous movements 
decrease. This is due to the fact that at 
this time a less adequate supply of oxygen 
is provided for the fetal central nervous 
system. At about the sixteenth week 
Hooker (1944) notes that a similar slug- 
gishness begins in the human fetus. This 
again gives emphasis to the fact that in the 
study of the fetus positive evidence that 
such and such a response can be elicited 
is much more important than a negative 
finding when one is seeking for the neu- 
rological correlates of behavior. 

In several fetuses approximately 200 
mm. long, that is, about 17 weeks old, 
Minkowski found that brushing the sole 
of the foot led to plantar flexion of the 
toes, except the big toe, which did not 
move. This was directly related to Min- 
kowski’s elaborate study of the reflexes of 
the sole of the foot. (See 1922, p. 723; 
1923, pp. 478-480; 1928a, pp. 550-556.) 
Direct mechanical stimulation of the motor 
roots of the spinal nerve at this stage 
showed that intersegmental spinal condue- 
tion is well established (1922, p. 752). Me- 
chanical stimulation of the cranial nerves 
at the level of the medulla led to the open- 
ing and closing of the mouth. It is pre- 
sumed by Minkowski that this reaction re- 
sulted from the direct stimulation of the 
facial nerve (p. 752). At this period di- 
rect stimulation of the cortex does not lead 
to response (Bolaffio and Artom, 1924, p. 
477), but breathing changes do result from 
stimulation of the medulla. 

In a fetus of 210 mm. Minkowski (1922, 
p. 723) observed opening and closing of the 
mouth accompanied by arm movements. 
The duration of such movements at this 
period was limited. Maximum responsive- 
mess seldom lasted more than 1 minute at 
the most. In a fetus of 230 mm. Min- 
kowski (p. 723) noted for the first time 
continued rhythmie contractions of the sort 


often described as Ahlfeld's breathing move- 
ments. 

In a fetus of this same length Bolaffio 
and Artom (1924) noted that by employ- 
ing superfieial stimulation they were able 
to elicit localized muscular contractions in 
the limbs and other specialized muscle 
groups. By using strong and deep stim- 
ulation on a single segment of one limb, it 
is possible to elicit flexion of the whole con- 
tralateral limb, They also noted that strok- 
ing the ridge of the tibia gave vivid adduc- 
tion of the homolateral thigh. In regard to 
the development of cortical dominance at 
this time it is interesting to note that me- 
chanical stimulation of the Rolandie zone of 
the brain, either through the cranial eap or 
after its removal, did not call forth any re- 
aetion. Nevertheless, removal of the hemi- 
spheres did lead to more vivid local re- 
sponses than in preceding exeitations when 
the brain was intact. Stroking the pectoral 
muscles called forth adduction of the con- 
tralateral limb. In this ease also these in- 
vestigators reported that, if the intensity of 
the stimuli was increased somewhat, they 
got contraction of the whole corresponding 
limb, By stimulating the medulla they 
were able to call forth violent respiratory 
movements with active participation of the 
cervical, thoracic, and abdominal muscles, 
and those of the diaphragm. These move- 
ments were so violent they also led to ele- 
vation of the shoulder and adduction of the 
arms. It is further significant to realize 
that these investigators found, after re- 
peated successive experiments and as the 
vitality of the fetus became less, that the 
muscular contractions disappeared first in 
the lower limbs and then later in the upper 
limbs (p. 466). 

In a fetus of 240 mm. Krabbe (1912) re- 
ported slow movement of the limbs and 
contraction of the muscles as the result of 
percussion. He also obtained strong ab- 
dominal reflexes as the result of light blows, 
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The plantar reflex occurred without in- 
volving the partieipation of the big toe. 
In the fetus which he investigated the heart 
beat was strong and he was able to elicit a 
number of reflexes, the abdominal reflex 
being especially strong. The fetus was a 
female, but he was unable to elicit the 
female cremasteric reflex. He felt that both 
bone and tendon reflexes were present and 
was able to demonstrate that direct muscle 
stimulation was possible (p. 434). 

In a fetus of 260 mm. Bolaffio and 
Artom (1924) attempted certain specific 
neurologieal experiments. By means of ap- 
propriate electric stimuli they explored the 
cortex but did not obtain any reaction even 
with intense stimulation. By operation the 
internal capsule and peduncles of the brain 
were exposed, but still electric stimulation 
gave no response. When they reached the 
pons, however, they got ready and syn- 
chronous responses from the muscles in- 
nervated by the facial nerve. Finally, stim- 
ulation of the medulla gave energetic re- 
spiratory movements. Stimulation of the 
cervical cord led to energetic movements 
of elevation of the shoulder with flexion 
of the upper limbs, and stimulation of the 
lumbar cord gave movements of the lower 
limbs (p. 466). 

In a fetus 270 mm, long Minkowski 
(1922) noted that from the first the plantar 
flexion of the toes was present to stimula- 
tion of the sole of the foot. Minkowski is 
of the opinion that at this age the plantar 
flexion must still be considered as a pure 
spinal reflex (p. 754). 

In a fetus of 280 mm. Minkowski was 
able to bring about rather elaborate but 
quite well-differentiated muscular responses 
to a single electric stimulus. For example, 
the muscles of the eyelid could be activated 
with great specificity. After exposure in 
air this fetus is reported to have made 
faint sounds (p. 754). These sounds are 
possibly the earliest observed in a human 


organism. They may be taken by those 
who are interested in zero points as the 
onset of functional activity in the great 
mechanism which makes human speech 
possible. 

In a fetus of the same length Bolaffio 
and Artom (1924) observed that every 
muscle reacted even to quite energetic 
stimulation, such as percussion, by local 
contraction. This specificity is more 
marked in the head region than in the leg 
region of the fetus. Pereussion in front of 
the ear led to a movement of closing of 
the eye with elevation of the angle of the 
mouth and chin. Strangely enough, how- 
ever, it seems that the deep reflexes are not 
easily obtained at this age in the arms. 
Stimulation of the legs shows that the 
patellar reflex can be called forth bilater- 
ally and the Achilles tendon reflex on one 
side. No plantar reflex was elicited in one 
fetus at this age (p. 467). 

Tn a fetus of 310 mm. Bolaffio and Artom 
further reported the observation of pe- 
riodie respiration. Breathing was "by fits 
and starts." The heart beat was regular. 
At this period all the muscles of the limbs 
ean be excited one by one with percussion, 
obtaining vivid reaetion. Appropriate local 
stimulation serves to bring out most of the 
typieal pereussion reflexes, including minor 
responses of the fingers, of the toes, and of 
the sole of the foot. The plantar reflex, 
however, and some of the others still seem 
to be absent. (p. 467). 

In general in the sixth month there is an 
increased tendency of various receptor- 
neuromuscular mechanisms to act inde- 
pendently, and this independent contrac- 
tion is part of the greater vividness of re- 
sponse which characterizes this period as 
contrasted with earlier periods.  Bolaffio 
and Artom (p. 472) find in this month for 
the first time tendon reflexes which seem 
to be assuredly not the result of cutaneous 
or muscle stimulation, Their judgment on 


BEHAVIOR IN OPERATIVELY REMOVED HUMAN FETUSES 135 


this matter is based on the facts that the 
specifie responses given at this period are 
not found before this time but continue 
to increase in strength during the later 
fetal periods, and that they are the same 
responses which are elieited in early infaney 
as true tendon reflexes. Direct stimulation 
of the mouth and tongue at this age elicited 
the sucking reflex, according to Bolaffio and 
Artom. In older fetuses stimulation of the 
lips alone leads to sucking movements which 
may or may not be accompanied by the 
protrusion of the tongue (p. 477). As 
noted above, Minkowski found this reflex 
at an earlier period. 

These same investigators, using a slightly 
larger fetus (330 mm.), again reported 
superficial respiratory movements. These 
breathing reactions ceased after a minute 
or two. They reappeared when pressure 
and percussion of the thorax were used. 
In this fetus they noted also that with per- 
cussion the muscles gave powerful and 
localized contractions. The tendon reflexes 
which could be elicited included those of 
the biceps and triceps and the Achilles 
reflex, Direct stimulation of the cortex 
still brought no response. In this fetus it 
seems that no true cutaneous reflexes could 
be called forth either before or after the 
removal of the brain. In another fetus of 
exactly the same size these same investi- 
gators report that the fetus cried weakly 
and moved about spontaneously but with 
less strong movements than those char- 
acteristic of a fetus at term (p. 468). 
When death seemed imminent in this fetus 
the top of the skull was removed and the 
cortex directly stimulated electrically. All 
the various zones of the cerebral cortex 
were stimulated with negative results. 
Stimulation of lower brain centers, however, 
led to specifie results such as increased 
breathing rate, shoulder, arm, and finger 
movements, 


Bolaffio and Artom also reported the be- 
havior of a fetus of 340 mm. which ap- 
peared to be slightly undernourished. This 
fetus made weak crying sounds and 
breathed weakly. After about 2 hours it 
stopped breathing. During the period be- 
fore breathing stopped they elicited con- 
iraetions by tapping one by one the mus- 
cles and groups of muscles of the body. 
In this specimen by stroking the sole of 
the foot the plantar flexion of the toes was 
brought out. All these reactions became 
more vivid just before the death of the 
fetus (p. 469). This suggests a change in 
the higher brain centers as a result of a 
lack of oxygen. 

Certain responses noted in the seventh 
month, while definite, nevertheless are seen 
to involve synergic muscle groups (Bolaffio 
and Artom, 1924, p. 481). This finding 
must be taken into consideration in evalu- 
ating statements given in regard to the 
randomness of activity in the newborn 
child. It may well be that much of the 
apparent "mass activity" of the newborn 
child (Irwin and Weiss, 1930) is not truly 
diffuse response of the sort found in the 
early fetus, but rather the activation of 
groups of synergie muscles in the sense of 
the term as used by Sherrington and his 
associates (Creed, Denny-Brown, Eccles, 
Liddell, and Sherrington, 1932, p. 129). 
Krabbe, Minkowski, and  Bolaffio and 
Artom all report, abdominal reflexes at this 
period. A number of other specific reflexes 
are also clearly brought out at this time. 
The knee jerk is definitely elicited. The 
plantar reflex, according to Minkowski, now 
probably involves not only the centers con- 
cerned during previous months but also 
part of the lentieular nucleus and the red 
nucleus. Bolaffio and Artom feel that at 
this period the plantar reflex in its typical 
form is much like that of adult life but 
that it is still much more variable than it 
will be at a later period. This leads them 
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to be critical of statistical work on reflexes, 
such as that of De Angelis (1922), (Cf. 
also Cesana, 1911.) The corneal reflexes 
are seen in the seventh month, Direct 
stimulation of the cornea of the eye leads 
from this time on to an increasingly strong 
response. Decerebration in this month was 
found to lead to increased vividness of 
most reflexes, but also to a tendency to 
reflex spread. 

In a still larger fetus Bolaffio and Artom 
reported that with slight pereussion of all 
the muscles of the limbs they observed 
vivid responses not limited to single mus- 
cles. Such responses spread to synergic 
muscle groups. With percussion of the 
pectoral museles they obtained adduction 
and internal rotation of the arm and flexion 
of the forearm. They obtained bilaterally 
ihe patellar reflex and an extension of the 
leg, sometimes associated with flexion of 
the thigh. Associated with this pattern 
of response was the dorsal flexion of the 
foot. The Achilles tendon reflexes, how- 
ever, were not always obtained even in a 
fetus as old as this one. These investiga- 
tors also failed to get abdominal reflexes 
in fetuses of this age. However, the slight 
excitation of the sole called forth a definite 
unified toe phenomenon, and then a more 
energetic stimulation called forth flexion of 
the toes. The sucking reflex was secured 
only by stimulating the tongue. They re- 
ported that the movement of grasping 
which they got by applying pressure to 
the palms of the hand was energetic. These 
same investigators reported that from the 
seventh month to birth they investigated 
13 fetuses of 7 months, 3 of 8 months, and 
a large number of mature fetuses. In this 
study they have not considered protocols 
of any fetuses which, because of condition 
of nutrition or on account of the presence 
of disease, did not present normal situa- 
tions. They assert that from the end of 
the sixth month the movements of the fetus 


became so powerful and complex as to ren- 
der very difficult and sometimes impossible 
detailed and specific report of behavior 
(pp. 470-487). 

During the last 2 months of pregnancy 
the muscular reflexes decreasingly tend to 
prevail over the tendon reflexes, according 
to Bolaffio and Artom (p. 472). By the 
end of the ninth month the tendon reflexes 
are so well established that they prevail 
over special muscular reflexes, All the 
tendon reflexes are found to be present 
during this period of fetal life, with the 
exception of those of certain of the upper 
limbs which are elicited with difficulty be- 
cause of the small size of the member. 
Contralateral adductor reflexes are some- 
times called out in this period. Even in 
the fetuses nearest term, the cremasteric 
reflex was difficult to elicit (Bolaffio and 
Artom, 1924, p. 474). 

At any prenatal age, including this last 
period, however, it is noticed that very 
light stimulation of the hand gives variable 
and inconstant movements, whereas strong 
stimulation, possibly involving the muscle 
or other underlying tissue, leads uniformly 
to grasping (Bolaffio and Artom, 1924, p. 
476). Bolaffio and Artom, therefore, be- 
lieve that the grasping reflex is not to be 
thought of as a purely cutaneous reflex in 
prenatal life. Minkowski (1928a, p. 545) 
finds this reflex at an earlier period, Iris 
reflexes are present during the prenatal 
period (Bolaffio and Artom, 1924, p. 477). 
The reaction of the iris, however, is slow, 
and very strong light is needed to call out 
the response. (See also Minkowski, 1928a, 
p. 558.) It is difficult to say when the 
response would begin if stimuli as strong 
as direct sunlight could always be used. 
Bolaffio and Artom do not note the fact, 
but it seems obvious that, with such strong 
stimulation as they recommend, the danger 
of independent muscle effector action of the 
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sort described by Parker (1919, p. 53) must 
be guarded against. 

There is some evidence that the cerebral 
cortex is directly stimulable at this period, 
although as yet the evidence is not con- 
clusive (Bolaffio and Artom, 1924, p. 480), 
as will be pointed out below in considering 
the possibility of fetal learning. 

Tt is possible to add to this consideration 
of month-by-month fetal development, 
therefore, some general statements that 
have been made by those who have been 
most directly concerned in these investiga- 
tions. Thus Minkowski holds that one 
may say that every part of the skin can, 
as its receptivity is progressively estab- 
lished, serve as a reflexogenous zone for 
quite variable reactions which tend to 
spread more or less over the whole fetal 
organism. In the whole developmental 
process the gradual acquisition of postural 
responses and muscle tone is peculiarly 
important. The development of these re- 
sponses will be considered below in the 
section in which the origin and develop- 
ment of the proprioceptive and static 
senses are considered. Minkowski offers 
in part explanation of the spread of reflexes 
during the early periods the fact that the 
spinal cord tracts as well as the nerve 
trunks have no medullary sheaths before 
the fourth month of fetal life. Illustrations 
of Minkowski’s anatomical work on the 
nervous system are given in several places 
(1921a, 1928a). There is a suggestion that 
from this time onward there is an anatom- 
ical increase in specificity correlated with 
the differentiation of the nervous elements 
in ways possibly involving the nature of 
protoplasm, neurofibrils, medullary sheaths, 
synapses, long conduction paths, and other 
cell changes (Minkowski, 1922, p. 753). 
These gradual alterations in the nervous 
system, it is suggested, lead progressively 
to the possibility of more and more cir- 
cumseribed and definite response. Com- 


pared with the diffuse character of early 
fetal response, therefore, in the late fetus, 
Minkowski (1920a) feels that all the well- 
known special reflexes have more or less 
been established. The discussion above, 
however, has shown that the process of 
development of these reflexes is a complex 
one and that later in adult life injury to 
the nervous system may bring about re- 
actions which were characteristic of a pre- 
vious period, even of a fetal period (Min- 
kowski, 1922, p. 754). For the historical 
breaking of ground in this connection, see 
H. Jackson’s essay (1884) on the evolution 
and dissolution of the neryous system. 

Tt must be impossible to read what has 
gone before in this chapter without realiz- 
ing that there is a general relationship in 
sequence of development of behavioral ca- 
pacities from fish to man. It must be 
noted, however, that there are peculiar 
dangers in generalizing from, for example, 
the amphibian development of behavior, or 
even the rodent or cat development of be- 
havior, to the growth of adaptive actions 
in man. For example, it has been shown 
clearly that in fish, amphibians, and lower 
mammals the first responses involve a uni- 
lateral bending of the trunk. This stage 
may or may not exist in the human indi- 
vidual, but at any rate no observations 
have so far been made in which trunk 
movements unaccompanied by arm move- 
ments are observed in early fetuses. 

The basic pattern for the development 
of locomotion and other “individuated” re- 
sponses, as suggested by Coghill and his 
students, may be seen in a less typical 
form in human development than might 
be supposed, although Coghill (1929¢, p. 
1009) himself has called attention to the 
attractive possibilities of the analogy. 
Little evidence of rhythm in the limbs of 
the human fetus has been determined. It 
may well be, therefore, that locomotorlike 
movements of the limbs do not appear 
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until very late in the human fetal period. 
Windle and Griffin (1931) have summa- 
rized this comparative evidence, and they 
suggest that the movements observed in 
the kitten fetuses with which they have 
worked possibly should not be compared 
direetly to human fetal movements because 
of the differences between the two in the 
type of adult locomotion. In a similar 
way the locomotor mechanisms in fish and 
amphibians which require a high degree 
of trunk-muscle integration may be diffi- 
cult to compare with the conditions obtain- 
ing in a mammal that stands erect. Such 
considerations as this bring up the old 
problem of the recapitulation in ontogeny 
of the phylogeny of behavior. This prob- 
lem is as old as Aristotle (Needham, 1931, 
p. 69), and yet there seems to be nothing 
in the present evidence to make this view 
seem anything but a generalized, and in 
many details an inaccurate, description, and 
certainly not an explanation, of develop- 
ment. (See Davidson, 1914; Needham, 
1931, pp. 1632-1638.) 

Too much emphasis cannot be placed 
upon the fact that easy generalizations, 
such as the assertion that all behavioral 
development occurs from a_ generalized 
total pattern of the organism to the spe- 
cific responses of adult life, must be taken 
with great caution. While this description 
may be true in many respects, particularly 
if the word “pattern” is given an unam- 
biguous meaning, it seems certain on the 
basis of the specific responses considered 
above that it cannot be indiscriminately 
applied. Before generalizations can be 
made with assurance, there must be a large 
amount of accurate measurement and the 
determination of a series of statistical 
norms in regard to the development of 
each of the specific developmental stages 
in each form considered. Typical eross- 
sections in development in every form and 
jn all responses from significant receptor 


surfaces must be considered before such a 
generalization can be made. Certainly the 
late fetus has an elaborately organized and 
in some respects quite specific response 
mechanism. To some stimuli the relatively 
early fetus makes quite definite responses. 

Tt seems hard to believe that anyone 
who knows anything of the structure and 
function of the tracts and centers of the 
central nervous system can read the report 
of fetal activity at various developmental 
levels given above and still feel that there 
is much to be gained by saying that before 
birth the organism reacts as a whole, as 
certain psychologists, possibly under the 
influence of one form of the Gestalttheori 
have suggested. Much of the nervous 


tem may, in some sense, be involved in any 
partial activity of the system, but this does 
not mean that the system is not in many 


respects sharply differentiated. Certain 
essential relationships between diffuseness 
and specificity and between individuation 
and integration of behavior will become 
clearer after the parts played by the spe- 
cifie senses in fetal life have been con- 
sidered. 

The account presented above from the 
reports of several investigators gives a pic- 
ture of the development of behavior in 
human fetal organisms of estimated ages. 
No effort has been made to include all 
known fetuses but only those in which be- 
havior significant for the general problem 
of this chapter was noted. Minkowski 
(1923, pp. 486-489) refers to at least, 
11 fetuses not considered here in which 
primarily the only reflexes studied were 
those released by stimulation of the sole 
of the foot. In the study of this response 
Bersot (1918, 1919; 1920, 1921) has also 
considered fetal activity in detail in rela- 
tion to a study of the development of the 
clinically significant plantar reflex. This 
same response has been considered from a 
scientific and theoretical point of view by 


SPECIAL SENSES IN HUMAN PRENATAL LIFE 139 


Feldman (1922) and by Minkowski (1926) 
in work that has been referred to above. 
For an account of a fetus investigated by 
Winterstein, see Minkowski (1928a, p. 
517). 

Hooker has given permission to refer to 
his Preliminary Atlas of Early Human 
Fetal Activity (1939b), which was first is- 
sued for restricted use only. Reference has 
been made above to this work, but the au- 
thor wishes to call especial attention to it 
because it contains very beautiful reproduc- 
tions of photographs of human fetal material 
8% to 14 weeks of menstrual age. A care- 
ful study of this atlas may give a more 
adequate picture of early human fetal be- 
havior than any other single reference. 

J 
The Special Senses in Human Prenatal 
Life 

Historically there has been much specu- 
lation in regard to the rôle of the senses 
before birth. In earlier psychology these 
speculations centered largely about the 
question of whether or not some sort of 
dim conscious awareness exists in the in- 
fant before birth. More recently this es- 
sentially nonexperimental question has 
given place to one that may be studied. 
The question now asked is: How and when 
does the stimulus control of fetal behavior 
determined by the activation of the various 
receptor systems begin before birth, and 
how do behavior capacities develop? Ob- 
jective techniques for study of the senses 
in the premature or newborn infant have 
been devised, of which those of Canestrini 
(1913) and A. P. Weiss (1929) are signifi- 
cant examples. These techniques have not 
only made quantitative study of the senses 
possible in a new way, but they have also 
added to the general knowledge of the 
part that stimulation plays in the subtle 
alterations of bodily activity. In this chap- 
ter, therefore, the various specific senses 


will be considered in turn in relation to 
fetal behavioral or mental life when such 
behavioral or mental life is considered as 
including not only experience but also spe- 
cific receptor-controlled behavior. 

After each of the senses has been treated, 
some generalizations will be made by the 
author on the significance for psychology 
of receptor-aroused activity in the fetus. 
The reader should be reminded that the 
material presented above on the develop- 
ment of the senses in lower animals and 
especially the elaborate work on the guinea 
pig has much relevance in a consideration 
of the growth of the human senses. In this 
section, however, the whole emphasis is 
placed upon human development except 
where specific reference to infrahuman 
forms is considered necessary for strictly 
comparative purposes. 


THE CUTANEOUS RECEPTORS 


Tn a consideration of the senses of touch, 
an effort is made to suggest such differences 
as have been noted in fetal life between 
light and deep pressure, temperature, and 
cutaneous pain. The development of skin 
in the human fetus has been anatomieally 
deseribed by a number of writers. "This 
work is summarized by Feldman (1920, pp. 
233-236). In appearance the skin of the 
late fetus or early premature infant is very 
red, owing to the visibility of the vaseular 
system just beneath it. At 2 or 3 months 
before birth the skin is still quite thin and 
is covered with lanugo hairs, which appear 
at about the fifth month of pregnancy. 
The skin of the fetus during midpregnancy 
is typically much wrinkled, because of the 
comparative absence of subcutaneous fat. 
The hair on the scalp at this period is short 
and poorly pigmented. The nails grow 
gradually during late fetal life (Hess, 1922, 
pp. 74-77). 

There has been much speculation on the 
skin as a sensory surface during the uterine 
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life of the fetus. Cabanis is quoted by 
Genzmer (1882, p. 10) as holding the skin 
to be a peeuliarly important receptor field 
at this period. Bichat (1827, p. 137) and 
Magendie, as noted above, diseussed the 
skin sensibility of the fetus. Some casual 
observations are also reported in relation 
to the material summarized on a previous 
page of this chapter concerning the pos- 
sibility of stimulating the fetus by pressing 
on the abdominal wall of the mother. Of 
course, stimulation of this sort may well 
activate the deep-lying proprioceptors as 
well as the true tactile receptors. In the 
review of the literature in the experimen- 
tal study of the development of fetal be- 
havior in infrahuman organisms, many ref- 
erences have already been made to tactual 
stimulation. In the human field alone, Min- 
kowski, Bolaffio and Artom, Krabbe, 
Hooker, and others have considered fetal 
responses that are released by eutaneous 
stimulation as indieated above. Hooker 
has been especially eareful to use quantified 
stimuli. The part played by the sense of 
touch in animals and man in discrimination 
and even in responses of equilibration is 
considered by Kidd (1907). 

A. Pressure. In summarizing the work 
that has been done on human and infra- 
human fetuses, the following factors may 
possibly be isolated as important in a con- 
sideration of the pressure sense before 
birth: 

1, Place stimulated. In general, cutane- 
ous sensitivity seems to begin in the oral- 
nasal region, that is, the region involving 
the mucous membrane of the nostrils and 
the red of the lips (Genzmer, 1882, p. 6; 
Windle and Griffin, 1931, p. 179; Hooker, 
1944, p. 22). In rodents the pads of the 
vibrissae also very early become sensitive 
(Lane, 1917, p. 34; Raney and Carmichael, 
1934; Carmichael, 1934a), and in many 
animals the regions about the eyes and the 
openings of the ears are also very early sen- 


sitive, as is the anal region (Coronios, 
1931). In the human infant Kussmaul 
(1859, p. 23) found the eyelashes very sen- 
sitive, but this was not confirmed by Genz- 
mer (1882, p. 6). Most studies seem to 
suggest that, with individual variations, skin 
sensitivity develops by spreading out over 
the face region and then progressively over 
the surface of the body. In this develop- 
ment in certain organisms, such as the toad- 
fish, the salamander, the rat, and the eat, a 
fairly well-worked-out course of temporal 
difference in the arrival of sensitivity in in- 
ereasingly caudal segments of the body may 
be observed. In animals with tails this even 
goes on out to the end of the tail. 

In this general course of development, 
however, certain exceptions have been made 
out, as noted above by the writer in a 
study of the development of the receptive 
zones of the fetal guinea pig. Sensory de- 
velopment in general has been treated by 
Minkowski and other investigators as the 
spreading of what they have termed re- 
flexogenous zones. This term has much to 
recommend it because at present almost the 
only method used in the study of fetal 
sensory capacity on the skin is the recog- 
nition of behavior correlated with the ex- 
perimental stimulation. Windle and Grif- 
fin (1931, p. 175) suggest in general that 
motility precedes the ability of a part to 
be stimulated. In his consideration of the 
"reflex circle," Holt (1931, pp. 37-43) has 
suggested the large part that self-stimula- 
tion may possibly play in the development 
of specifie forms of behavior as organisms 
develop. Certainly no one who has watched 
an active mammalian fetus ean help being 
struck by the fact that in its movements 
it stimulates almost its entire body surface 
by its own moving paws and head. It is 
peculiarly striking to wateh a 48-day guinea 
pig fetus, for example, stimulate its head 
and face by appropriately cupped “hands,” 
These scrubbing movements, performed not 
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once but over and over again, are such that 
the surface must certainly be irritated by 
the friction. 

2. Areal versus punctiform stimuli. Min- 
owski (1922, p. 723), Coronios (1931), 
Windle and Griffin (1931, p. 175), Car- 
michael (1934a), Raney and Carmichael 
(1934), and Hooker (1936) have all ap- 
parently noticed that stroking produces 
stimulation when single punctate stimula- 
tion does not bring about response. Fol- 
owing this suggestion, Raney has been. able 
o show that stimulation of a point on the 
skin by a single hair may not bring about 
response, but stimulating the same area im- 
mediately around such a point with a brush 
made up of comparable hairs will sometimes 
do so. (In this connection, see also Kuo, 
1932e, p. 507.) 

3. Summation of stimuli. Carmichael 
(1934a) and others have noted that a sin- 
gle touch with a light hair may fail to 
bring out response, but several touches ap- 
parently of the same intensity at the same 
point may be effective in eliciting response. 

4, Weak and strong stimulation. Genz- 
mer (1882, p. 10) long ago noted that in a 
premature infant entirely different re- 
sponses might be elicited to weak and 
strong cutaneous stimulation. The distine- 
tion in terms of the strength of cutaneous 
pressure is one that has too infrequently 
been made in studies of fetal development. 
Thus, as noted above, Bolaffio and Artom 
disagree with Minkowski as to the point 
at which cutaneous reflexes begin in. the 
developing fetus. This disagreement may 
be based on the fact that Bolaffio. and 
Artom (1924, p. 473) indicate the possibil- 
ity that Minkowski was unwittingly stim- 
ulating the underlying musculature and 
thus that the massive responses which he 
reports in young fetuses are not cutaneous 
but are due to the stimulation of deep re- 
ceptors. The possibility of direct muscle 
stimulation in such cases must also be re- 


membered. Holt (1931, pp. 40-43) consid- 
ers that the distinction between strong and 
weak stimulation is a peculiarly important 
one in the development of the functional 
activity of the growing organism. He be- 
lieves that light stimulation will usually 
lead to response moving toward the stim- 
ulus, or adiently, whereas only secondarily 
does strong stimulation of the same recep- 
tor field lead to abient, or withdrawal and 
avoidance, responses. Richter (1925) and 
others have confirmed this observation. In- 
deed, Coronios, Schlosberg, and Carmichael 
(1932) have been able to take moving pic- 
tures showing exaetly this response as the 
result of stimulating the paw of a fetal 
kitten. 

Under other circumstances, however, ob- 
servations have not been such as to confirm 
this generalization. Thus Coghill (1929a, 
p. 13) asserts that the first responses of 
Amblystoma are all away from the region 
stimulated. Windle and Griffin (1931, p. 
175) point out that the unilateral trunk or 
neck flexions of the earliest fetuses seem 
to be executed toward the observer and 
away from the surface on which the animal 
is resting, Kuo (1932e, p. 507) also uses 
the strength of the stimulus as a peculiarly 
important part of the theory of develop- 
ment which he has proposed. It seems 
possible that in responses in which appar- 
ently the same receptor field is stimulated 
first. lightly and then more strongly two 
distinet neural mechanisms may sometimes 
be brought into play. It might be sug- 
gested speculatively that the faets behind 
the differentiation. between the allegedly 
developmental epieritie and protopathic 
sensitivity, as proposed by Head and Rivers 
and especially as explained by Boring 
(1916) and later by Sharpey-Schiifer 
(1928), will ultimately provide some clue in 
the explanation of this diversity of response 
to different stimulus intensity. 
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Windle and Griffin (1931, p. 176) also 
discuss a developmental system of eutane- 
ous receptor mechanisms. The difference 
in responses to light and heavy tactile 
stimulation makes peculiarly uncertain the 
interpretation of results of investigators 
who do not indicate that they have con- 
sidered the strength of the stimulus as im- 
portant in describing the fetal responses 
which they have elicited in experimental 
work. It is all the more peculiar that this 
distinction should not have been continu- 
ously made, because of the statement in 
regard to the difference in responses to 
weak and strong stimuli made, as noted 
above, many years ago by Genzmer. As 
previously reported, Smith and the writer 
(Carmichael and Smith, 1939) have dem- 
onstrated a quantitative relationship be- 
tween the extent and spread of response 
and the intensity of punctiform stimulation 
when calibrated esthesiometers were used. 

5. Localization. Preyer (1882, p. 110) 
believes that the first localization response 
to tactile stimuli is the seeking of the nipple 
by means of the cutaneous stimulation of 
the lips. Many specifie references have 
been given above to the motor responses 
of various fetuses set off by tactual stimu- 
lation. It has been suggested in connection 
with the work of Raney and Carmichael 
(1934) that such responses possibly develop 
greater accuracy in localization as age pro- 
gresses. 

6. Cutaneous reflexes. As suggested in 
the preceding paragraphs, the skin may be 
thought of as a mosaic of points, each spot 
of which is the locus of stimulation for a 
more or less specific behavioral response. 
Many writers have discussed the signifi- 
cance of cutaneous reflexes in adult life. 
Givler (1921) has suggested the wide sig- 
nificance of the development of one such 
reflex, that of grasping. Hooker’s (1938) 
careful observations on the grasping reflex 
show that it develops during fetal life in 


two phases: finger closing, and gripping. 
Finger closing appears as a quick flexion 
of the digits except the thumb at about 
11 weeks of menstrual age. Gripping is 
first observed in the eighteenth week. It 
is still weak in the twenty-fifth week of 
menstrual age. In the first 25 weeks of fetal 
life the thumb seems to play no róle in 
fetal grasping. 

Minkowski, as noted above, considers in 
detail the variations in the pattern of the 
reflexes elicited by the stimulation of the 
skin of the sole of the foot. Sucking, in 
its later stages, is possibly conditioned by 
a number of exteroceptive and interocep- 
tive stimuli, such as the stomach contrac- 
tion of hunger, but it is in essentials always 
a cutaneous and mucous membrane reflex. 
The cremasteric reflex and certain of the 
abdominal reflexes also result from stim- 
ulation of the cutaneous field. 

In general, then, it may be pointed out 
that many of the specific acts of the fetus 
are induced by stimulation of cutaneous 
pressure receptors. Mucous membrane re- 
flexes (Minkowski, 1928a, pp. 556-558) are 
also probably best thought of as involving 
receptor mechanisms, so far as pressure is 
concerned, that are similar to cutaneous 
reflexes. Peiper (1928, p. 92) has tabulated 
the cutaneous responses seen in newborn 
children. The writer must here again em- 
phasize his belief that, given a stimulus just 
above the lower threshold and a quiescent 
fetus in a standard posture, there is typ- 
ically one behavior act or reflex set off by 
the stimulation of each cutaneous area. 
These cutaneous “push buttons” are re- 
markably specific in their behavioral rela- 
tions when the complexity of the central 
nervous system is considered. 

B. Temperature. Warmth is one of the 
skin senses attributed by the philosopher 
John Locke (1849 edition) to the fetus. 
In spite of this early sanction it is difficult 
to understand how marked differences in 
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temperature can normally be present in 
prenatal life. In the study of the tem- 
perature sense in the prematurely delivered 
infant the matter is further complicated by 
the great variability of body temperature 
which characterizes the premature infant 
(Hess, 1922, p. 151; Evensen, 1931, pp. 
11-15). Currently accepted views in re- 
gard to the mechanism of temperature 
stimulation start with the assumption that 
the temperature to which the skin is 
adapted must be taken as the physiological 
zero point, From this zero other stimuli 
are to be considered as above or below; 
therefore quantified work in regard to tem- 
perature in the premature infant is ren- 
dered difficult when only absolute tempera- 
tures of stimuli are recorded, 

Some indications, however, of responses 
to both warm and cool stimuli in premature 
infants are given by both Kussmaul (1859, 
p. 23) and Genzmer (1882, p. 11). For the 
most part these observations agree with 
those of the following investigators of the 
temperature sense of newborn children: 
Preyer (1882, pp. 111-116), Canestrini 
(1913, pp. 76-85), Blanton (1917), and 
Peiper (1928, pp. 28-29). These opinions 
are criticized by Pratt, Nelson, and Sun 
(1930, pp. 144-167), who also add their 
own controlled experimental observations. 
These three collaborators report that new- 
born infants react much less strongly to 
stimuli warmer than the body than to 
stimuli that are cooler. The writer has de- 
scribed above a study of fetal temperature 
sensitivity (Carmichael and Lehner, 1937) 
in which some observations on the tem- 
perature responses of guinea pigs were 
made, In this study unmistakable reac- 
tions to temperature both of warm and cool 
stimuli were obtained under controlled con- 
ditions, Drops of blood-warm water call 
out no response save as they arouse tactile 
receptors, but cold- or hot-water drops do 
call out such activities. This sensitivity 


has appeared by approximately the middle 
of the gestation period. Here again the 
“more intense” stimulus (warm or cold) 
calls out more active responses than the 
“Jess intense" stimulus. 

C. Pain. Locke (1849 edition) also at- 
tributed the experience of pain to the fetus. 
Since his speculation there has been little 
direet experimentation upon the fetal pain 
sense. A number of casual observations 
show, however, that the appliention of 
stimuli that must have caused gross de- 
struction of skin and protoplasm has not 
called out very pronounced movements on 
the part of the fetus. Genzmer (1882, p. 
12), on the basis of such observations, 
holds that the pain sense is very poorly 
developed in the fetus. On the first day 
of a premature infant's neonatal life he 
stimulated it until blood came and got no 
response. It is certainly true that increase 
in pressure over that necessary to bring 
out the typical responses to deep pressure 
does not always seem in the guinea pig 
fetus, at any rate, to increase the extent 
or intensity of response. Thus in certain 
cases the light pressure of a fine hair may 
lead to extension and stronger pressure of 
a heavier hair to retraction, but very strong 
and even obviously destructive stimulation 
of the same point may or may not make 
any observable difference in the elicited re- 
sponse over that noted to strong pressure 
stimulation. Similar observations have 
been made on the cat fetus (Windle and 
Griffin, 1931, p. 176). There can be no 
doubt that protoplasm-destroying stimuli 
sometimes bring about violent responses in 
late fetuses, but even this reaction does not 
always occur. Speculations on the part 
played by pain in relation to unpleasantness 
and discomfort will be referred to in the 
consideration of the organic senses. 

The foregoing paragraphs may be sum- 
marized by the statement that there is 
much evidence that the specialized skin 
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senses have developed to an aetive fune- 
tional state long before birth and are able 
when appropriately stimulated to initiate 
the release of behavior that is typically 
precisely related to the point stimulated, 


THE PROPRIOCEPTIVE SENSES 


The neuromuscular spindles may be 
taken as typical of the many classes of 
proprioceptors. They are found in the 
fourth month of fetal life in practically all 
muscles, including the extrinsic muscles of 
the tongue and the external eye muscles 
(Elwyn, 1929, p. 248). Historically it was 
not until quite recently that the kinesthetic 
senses came to be distinguished at all from 
touch. Carmichael (19265, pp. 204-209) 
has deseribed the history of knowledge con- 
cerning the “muscle sense.” Much that 
Bichat (1819) wrote about the active touch 
of the fetus probably referred to the propri- 
oceptive rather than to the cutaneous sense. 
Kussmaul (1859, p. 32) and Genzmer (1882, 
p. 8) both refer to responses which must 
have involved muscle-sense stimulation. 
Preyer (1885, p. 547) makes similar refer- 
ences. Peterson and Rainey (1910) also 
hold that not only touch but also the activ- 
ity of the muscles of the fetus must lay the 
foundation “under the threshold of con- 
sciousness for a sense of equilibrium and 
vague spatial relationships" (p. 122). In 
his study of the relationship between local 
reflexes and posture, Coghill (1929a) comes 
to the conclusion that “... the limb is 
able to respond very precisely to stimuli 
arising within the body (proprioceptive) as 
the result of a particular posture before it 
can respond to stimuli that arise exelu- 
sively from the outside world (exterocep- 
tive) . : " (p. 21). 

In experimental work on operatively ex- 
posed human and infrahuman fetal ma- 
terial during the active period, the proprio- 
ceptive senses are always much in evidence. 
Indeed, in the responses in fetal rats both 


Swenson (1926) and Angulo y González 
(1932a) find evidence of this sense in a 16- 
day fetus. Coronios (1933) and Windle 
and Griffin (1931, p. 177) deal with this 
sense in detail, (See also Windle, 1940.) 
As noted above in the consideration of the 
cutaneous senses, these investigators report 
activities that show that the posture of the 
cat fetus at the time of stimulation seems 
in certain cases to determine the response 
that will be elicited. This point is sub- 
stantiated by many protocols of the experi- 
mental studies of fetal behavior that the 
present writer has recorded. It is possible 
that this fact alone may be taken as indi- 
cating an early onset of proprioceptive con- 
trol of behavior. 

In this connection one must remember 
the differential gravitational action on the 
limb and body in air and in the liquid of 
the amniotic sac. In one of the studies 
of a very young human fetus—by Strass- 
mann (1903), noted above—it is recorded 
that the observer pressed against, in a 
manner which apparently means moved, the 
limb of the fetus. As a result of this stim- 
ulation the experimenter could feel the foot 
press down on his hand. The writer has 
noticed this same response in young guinea 
pig fetuses. Even when very gentle or even 
relatively strong tactual stimulation would 
not release a response in the forelimb of the 
fetus, it not infrequently has happened that 
a forcible movement of the limb itself by 
the experimenter gave a specific and direct 
response. As the skin was not anesthetized 
in the cases reported, this may not of course 
be thought of as a wholly proprioceptive 
stimulus, but, as cutaneous stimulation was 
ineffective in producing the same response, 
the facts seem to favor the view that the 
responses noted were  proprioceptively 
aroused. This conclusion must be taken 
with reservations because the bending and 
stretching of the skin which result from 
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the bending of a limb are a very strong 
pressure stimulus. 

There is still other evidence that the 
proprioceptors are effective very early in 
fetal development. Hooker and Nicholas 
(1030) have reported experiments on fetal 
rats in which the spinal cords were com- 
pletely sectioned at various levels. After 
some of these experiments it was found 
that stimulation above or below the sec- 
tioned point of the cord might lead to re- 
sponses in parts of the body innervated by 
segments of the cord above or below the 
cut. The question at once arose as to how 
these impulses were transmitted. As one 
of the possible explanations of this trans- 
mission, these investigators have suggested 
the following course of events. An extero- 
ceptive stimulus leads to afferent conduc- 
tion over peripheral nerves to the cord 
above the region of the section, From this 
still intact segment of the cord impulses 
pass out over efferent peripheral nerves to 
trunk muscles leading to this response. 
This response mechanically moves the ad- 
joining musculature and thus directly stim- 
ulates the proprioceptors in it. These 
newly activated proprioceptors then initi- 
ate afferent impulses which pass into the 
cord below or above the region of the cut, 
as the case may be, and thus in turn acti- 
vate ares in the intact region of the cord 
above or below the section, which in turn 
lead to responses obviously innervated by 
connections in the cord beyond the section. 
(See also Hooker, 1911.) 

Windle and Griffin (1931) report many 
evidences of movement that may be con- 
sidered on the basis of the analysis of Sher- 
rington and his school of reflex physiol- 
ogists as at least in part proprioceptively 
innervated. These investigators report (p. 
186) that a quiescent embryo held in the 
cramped condition of the sac will, on the 
cutting of the sac, sometimes at once as- 
sume an exaggeratedly stretched position. 


It seems as though it were attempting to 
exercise itself after the close confinement 
of its entire previous existence. It may 
be remarked that the writer has seen and 
photographed similar responses, These 
maintained “extensor thrusts” are in many 
respects similar to the tonus of decerebrate 
rigidity as seen in the adult animal and 
may possibly involve proprioceptive stim- 
ulation. The experiments of Weed (1917), 
Weed and Langworthy (1926), and Lang- 
worthy (1928, 1929) give very clear evi- 
dence of other reactions involving this re- 
ceptor system. The writer has sometimes 
noted when dealing with a late guinea pig 
fetus that, if the fetus, still wholly immersed 
in the bath, is held by its own forepaws on 
a submerged projection, the animal will 
seem to try to crawl up onto the projec- 
tion. Correlated movements are here used 
which seem, to superficial observation, 
similar to those employed by a swimmer 
lifting himself out of the water onto a 
diving raft. This well-integrated and ap- 
parently purposeful activity seems to in- 
volve complex proprioceptively directed re- 
sponses. 

Most students of the development of 
fetal behavior agree that locomotion, as, 
for example, in the first crawling move- 
ments of the fetal opossum considered 
above, sucking, and breathing are three of 
the earliest essential behavior systems of 
the newborn animal. It is interesting to 
note that each of these in its developed 
form may involve marked proprioceptive 
stimulation. The geotropie responses of 
the opossum fetus considered above, oc- 
curring less than 2 weeks after copulation, 
seem, in the light of Crozier’s work (1929, 
pp. 83-98) on geotropism in the rodent, to 
represent a response in which propriocep- 
tive stimulation plays a part. Hunter 
(1931) has pointed out in a similar study 
that the vestibular apparatus and other 
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stimulus factors are probably also impor- 
tant in determining such responses. 

As noted above, Minkowski (1922, p. 723; 
1928a, pp. 559-560) reports that there are 
true tendon reflexes in the early fetus. This 
is questioned, however, by Bolaffio and 
Artom (1924, p. 472). "These latter ob- 
servers suggest that the responses seen by 
Minkowski in very early fetuses may have 
been the result of other forms of stimula- 
tion. The mechanism of deep stimulation 
which they suggest and true tendon-stretch 
stimulation both involve proprioceptive ac- 
tivity. Indeed, it may be said that the 
whole study of prenatal behavior in man 
and in the lower mammals indicates that 
the proprioceptors in muscles and tendons, 
and possibly joints, are functional well be- 
fore birth. By the time of birth these 
mechanisms have undergone such develop- 
ment that they are among the best-organ- 
ized receptor fields so far as the initiation 
and control of behavior are concerned. 
Much of the “movement of the organism as 
a whole” which so many writers refer to 
seems to be the result of rather specific 
proprioceptive stimulation. Such stimula- 
tion often leads to the “spread” of what 
are really quite delicately timed families 
of specific responses which can easily be 
mistaken for “vague” or “diffuse” behavior, 


THE RECEPTORS 
LABYRINTH 


IN THE NONAUDITORY 


Adult posture, righting responses, and 
other reactions to gravity, tonus changes 
due to rotation, and other alterations of 
the body in space are often held to result 
from stimulation of receptors in the non- 
auditory labyrinth and associated receptor 
fields (Camis, 1930, pp. 262-268). As sug- 
gested above in a consideration of the de- 
velopment of behavior in the fetal cat, the 
change of body posture in space has been 
shown sometimes to involve various com- 
binations of nonauditory labyrinthine, kin- 


esthetic, and exteroceptive stimuli. In the 
fetus it is peculiarly difficult to isolate the 
part played by the body exteroceptors and 
muscle proprioceptors from the part 
played by the receptors in the nonauditory 
labyrinth. It should be noted that there 
is some evidence also that in certain types 
there is an auditory function subsumed by 
receptors in this non-auditory receptor 
complex. 

Historically, comparatively little refer- 
ence has been made to the static senses in 
connection with fetal mental life as this 
life was considered in the older speculative 
child psychology. Some reference, how- 
ever, has been made to the part played by 
these receptors in determining the position 
of the fetus in relation to gravity. Lane 
(1917) has noted in his study of the devel- 
opment of the senses in the fetal rat con- 
sidered above that there is an apparent 
correlation between the histological devel- 
opment of the semicircular canals and the 
acquisition of postural righting responses 
on the part of the fetus. In Lane’s work, 
however, no effort to differentiate between 
proprioceptive and static stimuli is re- 
ported, 

The development of the labyrinth has 
been considered by many writers, includ- 
ing Streeter (1906) and Larsell (1929). 
(Cf. also Bowen, 1932, and MeCrady, 
Wever, and Bray, 1937.) Minkowski 
(1922, p. 753), as noted above, has demon- 
strated from neurological studies that the 
labyrinth is fully differentiated in a human 
fetus of 40 mm. As noted above also, 
Windle and Griffin (1931) report that in 
very early cat embryos of 26 or 27 days 
^, . . rotation of head and trunk appeared 
to be indefinitely eoordinated with the older. 
components, namely, lateral and ventral 
head and trunk flexion. "This activity re- 
sulted in motions that strikingly resembled 
the righting reflexes seen in late fetal life" 
(p. 156). Windle and Fish (1932, p. 95) 
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show that in eat fetuses several days before 
normal birth true labyrinthine reflexes do 
appear. These reactions make possible what 
has been ealled the first “purposeful” move- 
ment of the cat, that is, successful locomo- 
tion (Windle and Griffin, 1931, p. 171). 
This complex behavior act, as already sug- 
gested, is held to be a combination of 
equilibration, body-righting responses, gen- 
eral postural tonus, and rhythmie move- 
ment of the limbs. 

Coronios and Carmichael have both no- 
ticed that, in late cat and guinea pig 
fetuses, turning the animal over while it is 
completely immersed in the warm bath 
does not always lead to righting move- 
ments. If the cord is ligated and the same 
fetus is placed on its side on the experi- 
mental table, righting may begin at once. 
This is possibly to be interpreted as indi- 
cating that at this period righting still, at 
any rate, involves exteroceptive and pro- 
prioceptive as well as vestibular functions. 

Similarly, Coronios and Carmichael have 
both been able to elicit typical Magnus 
reflexes of limb extension as the fetal mam- 
mal’s neck is turned to the right or the 
left. These responses are strikingly sim- 
ilar to those of decerebrate mammals and 
tend to confirm the observation agreed 
upon by all other investigators that for the 
most part the young fetus is not under the 
active control of the cerebral hemispheres. 
Minkowski (1922, p. 724) reports labyrin- 
thine reflexes in early human fetuses. He 
suggests that it is not only possible to 

„elicit responses from general labyrinthine 
stimulation but also possible to distinguish 
between the reflexes attributed by Magnus 
and his colleagues to the utriculus-sacculus 
complex of receptors as contrasted with 
those attributed to the complex of semi- 
circular-canal receptors. His analysis leads 
him to believe that most of the fetal re- 
sponses to nonauditory labyrinthine stim- 


ulation are the result of semicircular-canal 
receptor action. 

Minkowski (1922, p. 753) states further 
that in his opinion the early anatomical 
development and functional use of the ves- 
tibular apparatus in the fetus are prob- 
ably related to the fact that the fetus is 
living in a fluid medium the specific gravity 
of which is almost equal to its own specific 
gravity. Therefore it is almost “weight- 
less,” a condition in which he believes the 
labyrinthine reflexes may be seen to operate 
to excellent advantage (p. 753). Min- 
kowski (1928a, pp. 565-508) is careful, 
however, not to disregard the possibility 
that the phenomena noted as the basis for 
attributing labyrinthine function to the 
fetus may be the result of the stimulation 
of proprioceptors in the neck and related 
receptors. Magnus (1924, p. 113), in re- 
viewing this work, seems to emphasize the 
part of the tonie neck reflexes in such 
activities. 

There is some reason to believe that the 
first eye movements of the fetus are in 
response to changes of the bodily position 
of the fetus in space; that is, the first eye 
movements are occasioned not by retinal 
stimulation but as part of the general tonus 
changes of the body brought about by 
gross movements in space, This fact is 
brought out very clearly in Kuo’s work 
(1932a, p. 426). Early eye muscle move- 
ments, indeed, may be thought of as spe- 
cific. These movements take place, how- 
ever, at the same time that other responses 
are active and hence may be called part 
of the "generalized" pattern of responses. 
Later specific responses are observed which 
can then be said to differentiate themselves 
out of the more complex pattern (Min- 
kowski, 1924, p. 253; 1928a, p. 568; Tracy, 
1926, p. 283). 

There is no reason to believe, however, 
that these early “postural” responses of the 
eye muscles are as definitely related to spe- 
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cific aspects of semicircular-canal stimula- 
tion as they are in the adult condition so 
well summarized by Maxwell (1923), Favill 
(1929), and Holsopple (1929). 

Eye movements in adult life that are 
determined by vestibular funetion may be 
modified in various ways (Dodge, 1923). 
Wellman and Carmichael have made pre- 
liminary and as yet unpublished studies of 
the origin and development of eye move- 
ments in the fetal guinea pig. Although 
these results are still tentative, the follow- 
ing statements may be made, based upon 
the electrical recording of eye movements 
in living fetuses: (1) Vestibular stimula- 
tion brings about responses before light 
stimulation is effective in causing eye move- 
ments. (2) Optokinetie (that is, light- 
induced) responses can be called out in 
the fetal guinea pig which have some of the 
same characteristics as such responses in 
older animals. In these experiments a moy- 
ing field of bars of light and shade gradients 
is passed near the eyes of the fetus. The 
resulting reactions show the slow and fast 
photie responses typical of such stimuli in 
adult animals. 

In conclusion, then, it is diffieult to say 
with assurance the exact part which the 
labyrinthine senses play in determining be- 
havior before birth, but it is certain that 
the tonus adjustments of the body muscles 
in postural responses, including precise ad- 
justments of eye muscles, are among sig- 
nificant prenatal activities. An under- 
standing of these responses in fetal and 
adult life is important (Magnus, 1925). 
One of the points, however, at which a 
knowledge of the development of proprio- 
ceptive responses in the fetus is most im- 
portant is the evaluation of the studies of 
postnatal life in which the alleged saltatory 
character of certain responses there noted 
is observed in the light of the knowledge 
of prenatal postural responses. Popularly 
speaking, the postural actions of the fetus 


may be considered a fundamental prepara- 
tion for a diversity of actions in postnatal 
life. Walking and localizing responses of 
arms, trunk, and legs can take place only 
in an organism in which postural mecha- 
nisms are developed. It is almost as if 
these senses provide the essential “gyro- 
control” necessary before a reaction can be 
made, just as gyro-apparatus on a warship 
is necessary if the guns are to be pointed 
effectively in a heavy sea. In considering 
the part played by incoming nerve impulses 
which themselves result from motor reac- 
tions one should consider the whole nature 
of “feed-back” systems in biology as re- 
lated to similar electronic systems (Wiener, 
1948). 


"THE ORGANIC SENSES 


Historically there has been some specula- 
tion in regard to the organic senses in the 
fetus. Some have held that the fetus lives 
in a perfect world in which hunger, thirst, 
and all other needs are cared for before 
they arise (Bichat, 1827, p. 133). Locke 
(1849 edition), on the contrary, held at an 
early period in the total story of specula- 
tion about fetal life that the unborn child 
has “perhaps some faint ideas of hunger 
and thirst." Kussmaul (1859, p. 31) agrees 
with this view. As noted above, Yanase 
(1907a, 1907b) has studied the movement 
of the fetal intestines, In the rhythmic 
nature of these movements is found a basis 
for possible organic experience and, indeed, 
for the indirect activation of the skeletal 
musculature. 

The work of Patterson (1914) and Carl- 
son and Ginsburg (1915) on newborn in- 
fants and on dogs delivered before normal 
time indicates something of the nature of 
the tonus changes of the stomach which 
may occur in late fetal life. These changes 
in these organisms are found under appro- 
priate conditions to be rapid and active. 
This coincides with the observations of 
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Preyer (1893, pp. 152-158) and of Peterson 
and Rainey (1910, p. 121) on the hunger 
of newborn full-term or even premature 
infants. Some suggestion of the develop- 
mental course of hunger activities and stim- 
ulation may be obtained from an observa- 
tion of Hess (1922, pp. 177-180) that very 
early premature fetuses are much less able 
than later premature infants to show the 
usual signs of needing to be fed. Jensen 
(1932, pp. 368-375) notes the dependence 
in the infant of the reflex of sucking, a re- 
flex incidentally too often considered merely 
tactual, on the concomitance of hunger 
stimuli and tactual stimuli. Preyer (1893, 
p. 153) notes the whole sequence of bodily 
changes, even including those of the eye 
muscles, which come to be related to the 
hunger activities of the newborn child, 

The theory of “drive” or motivation held 
by some modern comparative psychologists, 
which correlates such activities to some ex- 
tent with organic stimulation, finds support 
in the observations of the “random” activ- 
ity of the fetus which is shown by Irwin 
(1930) and others to accompany hunger 
stimuli. As noted above, this activity may 
not be “random” in the ordinary sense of 
the word but rather the consecutive or con- 
comitant release of a series of already de- 
scribed patterns of behavior. (See Car- 
michael, 1941.) 

This concept of “drive” is closely related 
to phenomena considered by certain of the 
older descriptive psychologists as charaeter- 
izing the motivating power of the affective 
processes. That is, "drive" is related to 
the bodily basis of pleasantness and un- 
pleasantness. Thus Preyer (1882, pp. 140- 
176; 1885, pp. 486-487) and others have 
discussed reaction related to pleasantness 
and unpleasantness as apparent before 
birth or immediately after birth. These 
conclusions are inferences based on unaided 
observation of facial expression and on in- 
strumentally recorded bodily changes, such 


as breathing and directly measured cerebral 
volume (Canestrini, 1913). Facial expres- 
sion is reported by Minkowski as beginning 
in the relatively early weeks of active fetal 
life, and so it seems that this expressive 
pattern of so much significance in pleasant 
and unpleasant situations of later life has 
had ample opportunity for exercise during 
the prenatal period. 

It may be noted in passing that the rate 
of fetal heart beat can be modified by ex- 
ternal stimulation, thus possibly leading to 
vascular stimuli of the sort often considered 
to fall under the heading of “organic experi- 
ence." The possibility of respiratory ex- 
periences, or “feelings of suffocation,” is 
certainly present, so far as may be judged 
from a knowledge of stimulation and re- 
sponse. But there is, of course, no evidence 
that any introspective state actually follows 
such stimulation. 

In conclusion, it may be said that there 
are possibly certain organie changes in the 
stomach, intestines, heart, and vascular and 
respiratory systems which occur before 
birth which may be important in receptor 
stimulation, It is possible that the stimu- 
lation of these receptor systems may lead 
to fetal activity which does not, of course, 
have any specific external end in view un- 
til, as a result of external stimulation and 
learning, such stimulation in postnatal life 
comes to initiate adaptive responses which 
some wish to characterize as “end-seeking.” 
It may also be noted that no one who has 
worked with fetal material has failed to see 
that, after repeated responses, “fatigue” 
sets in, and for a time stimulation is diffi- 
cult or impossible (Peiper, 1925). 

The question whether fetal quiescence is 
to be considered as fetal sleep has also been 
debated (Preyer, 1885, p. 488). 

Taste. 'The histological work on the de- 
velopment of the taste mechanism in the 
embryo is summarized by Keibel and Mall 
(1910). Taste buds are said by Parker 
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(1922) to begin to appear in man during 
the third fetal month. The taste receptors 
are also found to be much more widely 
distributed in fetal life than in adult life. 
Parker thus points out that there is evi- 
dence of a real retraetion of the sensory 
field in man from the late fetal period to 
the adult state. At first, taste buds are 
found on the tonsils, hard palate, and 
parts of the esophagus. Later, functional 
taste cells are almost always limited to the 
tongue (1922, p. 110). Here is a striking 
example of a “reflexogenous” or receptor 
zone which changes as a function of devel- 
opmental time. 

Historically, there have been several dif- 
ferent, speculative opinions concerning this 
sense in prenatal life. The early opinions 
are summarized by Bichat (1827, p. 136). 
It is undoubtedly true that the amniotic 
fluid might serve as a taste stimulus. As 
change is ordinarily thought of as essen- 
tial to real external stimulation, however, 
the question may be debated as to whether 
or not the change in the amniotie fluid as 
pregnaney progresses is enough to make 
it at any point a taste stimulus (Feldman, 
1920, p. 139). To the writer this seems 
unlikely. A safe conclusion seems to be 
that, although the mechanism for taste is 
present before birth, there is no adequate 
stimulation of this sense until after birth. 
Here again we have an illustration of what 
the present writer has called the law of 
anticipatory morphological maturation. 

Experiments on the sense of taste in 
newborn children have been carried out by 
Kussmaul (1859, pp. 16-21), Genzmer 
(1882, p. 15), and Peterson and Rainey 
(1910, p. 120), using the method of gen- 
eral observation of faeial expression after 
stimulation. The conclusion of these writ- 
ers is that sweet is distinguished, even by 
premature infants, from salt, sour, and bit- 
ter. It is difficult to be sure, however, that 
salt, sour, and bitter are stimuli for be- 


havior that is specific. Canestrini (1913) 
and Jensen (1932) have worked out a 
method of experimentally recording bodily 
changes which result from taste. Pratt, 
Nelson, and Sun (1930) find that under 
the conditions of their experiment, involv- 
ing very dilute concentrations, there is not 
as strong evidence in regard to taste differ- 
entiation at birth as had previously been 
supposed. These later experimenters con- 
clude that the stimulating efficiency of vari- 
ous sapid substances in early life is not 
only quantitatively but also qualitatively 
different from the condition in adult life 
(p. 124). (See Pfaffman, 1936, in this 
connection.) 

In conclusion, it may be said that the 
receptors for taste are probably never nor- 
mally activated before birth. The recep- 
tor-neuromuseular mechanism, however, has 
been shown, by work on premature infants, 
to be ready to funetion in late fetal life 
whenever appropriate stimulating condi- 
tions are brought to bear upon it. Most 
experimenters seem to conclude that sweet 
stands in a class by itself so far as the in- 
fant is concerned. Salt, sour, and bitter are 
apparently distinguishable with greater dif- 
fieulty. References to the sense of taste in 
infrahuman fetuses have been given above. 

Smell. Bedford and Disse and others 
quoted by Parker (1922, pp. 23-41) have 
considered the embryonie development. of 
the receptor cells of the nervous fibers of 
the olfactory epithelium. Lane (1917, pp- 
51-52), as noted above, has studied the 
development of the olfactory structures in 
the rat. Feldman (1920, p. 237) points 
out that the olfactory and taetual parts 
of the brain were found by Flechsig to 
be the earliest to be myelinated in the fetus. 
Historically, save where taste and smell 
have been grouped together, there seems 
to have been general agreement, in the early 
period at least, that while the nasal cavity 
is filled with the amniotie liquid there can 
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be no adequate. olfactory stimulation. 
Preyer (1885, p. 478) specifically defends 
this conclusion, basing his statement on 
Weber’s assertion (1847) that substances 
that could be smelled when vaporized were 
quite unable to arouse the sense of smell 
when introduced into the nose as liquids. 

A great deal of relevant work in this 
field has been critically summarized by 
Parker (1922). This work shows that there 
is excellent reason to believe “that the ol- 
factory organs of an air-inhabiting verte- 
brate ean be stimulated by ordinary solu- 
tions, though this form of stimulation can- 
not be looked upon as normal" (p. 59). 
Even though this is true, however, the same 
difficulty as that met with in the sense of 
taste must be remembered to exist. Even 
though the amniotie fluid may be an effec- 
tive inadequate stimulus for the olfactory 
receptors, there is little reason to suppose 
that there would be sufficient change in the 
liquid to effect signifieant stimulation dur- 
ing prenatal life. 

In this sense field, therefore, the study 
of smell reactions of prematurely delivered 
infants will again be very significant in any 
determination of how the functional de- 
velopment of the olfactory mechanism pro- 
gresses during late fetal life. Kussmaul 
(1859, p. 23) found that asafetida and 
certain other odors, but not irritating sub- 
stances, led to responses in a 1-month pre- 
mature infant. He is not sure that he was 
able to secure responses in earlier premature 
infants. Peterson and Rainey (1910, p. 
121) also found smell reactions in prema- 
ture infants. 

Historieally, there has long been a be- 
lief that the newborn child could distin- 
guish odors effectively. Feldman (1920, 
p. 237) asserts that the Jewish sages in 
the time of the Talmud believed that a 
blind baby could tell his mother’s milk 
by smell and taste. Rousseau also com- 
mented on the sense of smell in newborn 


infants (Feldman, 1920, p. 237). Preyer 
(1882, p. 134) reports that an 18-day in- 
fant refused a breast nipple on which kero- 
sene had been placed but eagerly took the 
other odorless breast immediately after the 
refusal. Preyer (1882, p. 134) also demon- 
strated that newborn guinea pigs appar- 
ently select their food by the sense of smell. 
He asserted, moreover, that in young ani- 
mals, including man, the sense of smell in 
general is most important in determining 
behavior. Indeed, in infrahuman animals 
it is suggested that this significant aspect 
of behavior determination by smell does 
not come to be neglected to the extent 
that it is by civilized man, 

Experimental work on the sense of smell 
in newborn infants, which is probably also 
in general applicable to late premature in- 
fants, has been summarized by Canestrini 
(1913, pp. 86-87), Peiper (1928, p. 27), 
and Pratt, Nelson, and Sun (1930, p. 143). 
Canestrini eoneludes that there has been 
some exaggeration in regard to the effec- 
tiveness of the sense of smell in young ani- 
mals. He feels that most of the work on 
smell has been concerned with stimuli which 
act on the receptors related to the tri- 
geminal cranial nerve components of the 
nasal receptor surfaces. "These trigeminal 
components are probably best considered 
as the "common chemieal sense" (Parker, 
1922, pp. 103 ff.) and not in the usual sense 
of the term “tactual” as suggested by Pratt, 
Nelson, and Sun (1930, p. 127). Certainly 
the trigeminal endings are not "olfactory" 
in the ordinary sense. Stimulation of the 
common chemical sense receptors typically 
sets off violent reactions, such as sneezing. 
A characteristic irritant of this sort is am- 
monia. It is significant in this connection 
to notice that Pratt, Nelson, and Sun found 
ammonia to be a peculiarly effective “smell” 
stimulus. Probably the responses of a new- 
born infant to ammonia should be consid- 
ered as responses to the common chemical 
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sense rather than to true olfactory stimu- 
lation. 

In summary: The neural mechanism for 
olfaction—that is, the mechanism related 
to the so-called first cranial nerve—is de- 
veloped before birth, and the possibility 
of inadequate stimulation exists before 
birth. It is probably true, however, that 
olfaetion does not generally oceur in its 
normal form until the nasal cavity comes 
to be filled with air. Premature infants, 
at least in the last month, are able to smell 
substances when air enters the olfactory 
cavity. Much work on smell, however, has 
probably been vitiated by the fact that the 
Íree nerve endings of the trigeminal nerve 
(the fifth eranial nerve), the receptors for 
the common chemical sense, have been 
stimulated rather than the true olfactory 
spindles, 

Hearing. Anatomically the development 
of the ear in the individual has been ex- 
tensively studied. This work is summarized 
by Keibel and Mall (1910, pp. 264-290). 
Hess (1922, p. 76) shows an original draw- 
ing of a section through the ear of a late 
fetus. Stevens and Davis (1938) have sum- 
marized much of the experimental work 
upon the adult auditory mechanism, 

Historical opinion on the sense of hear- 
ing in the human fetus is probably best 
summarized in the words of Kussmaul 
(1859, p. 27): “Von allen Sinnen schlum- 
mert das Gehor am tiefsten." The history 
of experiment on the sound response of 
full-term and prematurely born infants is 
excellently summarized by Pratt, Nelson, 
and Sun (1930, pp. 78-85). The general 
conclusion of these authors is in harmony 
with that of the later investigators, that 
hearing becomes effective only in the very 
early part of postnatal life. 

Most of the early investigators of the 
development of audition concluded that the 
auditory mechanism was developed to a 
point at which it could be functional before 


birth but that the infant remained deaf 
until by breathing, erying, and possibly 
yawning the Eustachian tube was opened. 
Only in this way, they suggested, could the 
somewhat gelatinous liquid of the fetal 
middle ear be drained out (Preyer, 1882, 
pp. 72-96). Peterson and Rainey (1910, 
p. 118) specifically secured evidence of 
auditory response in a prematurely deliv- 
ered infant as soon as there had been an 
opportunity for the draining of the middle 
ear, More modern work seems to have 
offered no reason to differ with this con- 
clusion so far as stimuli of normal intensity 
are concerned. Preyer (1882, p. 92) also 
reports that newborn guinea pigs are deaf 
for % hour after birth and are then sensi- 
tive to tonal stimuli of a great variety of 
frequencies (C of third octave to E of 
eighth). Avery (1928, p. 265) has secured 
comparable results on late guinea pig fetuses 
prematurely delivered, as noted above. The 
experiment of Rawdon-Smith, Carmichael, 
and Wellman (1938), which shows by elec- 
trical methods of recording the onset of 
functional activity in the cochlea, has al- 
ready been referred to. This experiment 
shows that the guinea pig fetus can hear 
before birth, judging by both electrical and 
behavioral criteria. 

Although there has been some speculation 
on the fact that the sounds inside the moth- 
er's body might act as sound stimuli to the 
fetus, little evidence has been brought for- 
ward to make this seem certain (Preyer, 
1885, p. 480). There are experimental find- 
ings which suggest that loud auditory stim- 
uli may activate the human fetus. Peiper 
(1925, p. 237) was led to this study because 
he noted that in six neonates, very soon 
after birth, changes in the breathing eurve 
were found in response to a special sound 
stimulus. The change in the breathing 
curve is reported as marked. He therefore 
decided to try to find out whether or not 
any indication of hearing before birth could 
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be secured. It had been discovered that 
auditory and other sudden stimuli give two 
sorts of responses in the newborn—one, a 
change in breathing rhythm, and the sec- 
ond, a change in the level of general move- 
ments. Peiper felt that there was no sure 
reason to believe that the unborn child 
would respond differently if it could be 
stimulated in its auditory receptors. The 
breathing center in the brain is open to 
stimulation before birth. He therefore 
thought of the possibility of using the pre- 
natal “breathing movements” of Ahlfeld as 
an indicator of sound response. The dis- 
advantage was found, however, that these 
movements were not always present, and 
so the number of subjects was limited. But 
with proper recording apparatus he was 
able to take records of the general move- 
ment of the fetus through the body wall 
of the mother. 

It was obvious that sounds would be 
much muflled on their way to the fetus. 
Therefore a very loud sound was chosen 
as a stimulus, an automobile horn being 
used. The experimenter waited until the 
fetus was absolutely quiet and the mother 
had been prepared so that she would not 
herself respond to the stimulus. Inciden- 
tally, it proved impossible to train all 
mothers in this way. The stimulus was 
given in a quiescent interval. In more 
than a third of the subjects studied, definite 
fetal reactions were secured to stimulation 
of this sort. There were, however, individ- 
ual differences in responsiveness. Some- 
times the response was given on one day 
and not on the next. The movements 
which the fetus made in response to the 
stimuli also showed individual differences. 
Most. often, however, the fetus seemed to 
draw its whole body together. Peiper 
(1925) comments that it might seem to 
one who had not been present at the ex- 
periments that the movement was a re- 
sponse of the mother and not of the fetus. 


He is certain, however, that one who had 
actually observed the experiment would be 
convinced that the response was fetal and 
not maternal. As an additional safeguard, 
a pneumograph was placed on the mother's 
chest and her breathing eurve taken during 
the experiment. After a good deal of prae- 
tice it was possible to train some mothers 
so that they made practically no response, 
and thus the fetal response could be re- 
corded. Continued stimulation led to a 
diminution of the effect. This corresponds 
to a frequently observed phenomenon of 
fetuses and neonates, namely, that their 
responses are easily fatigued or exhausted. 
Peiper even goes so far as to suggest that 
this change in response may be thought 
of as a simple kind of attention. He also 
states that one mother remarked that she 
had noticed definite movements of the fetus 
while attending a concert. 

Forbes and Forbes (1927, pp. 353-355) 
have reported a case of apparent fetal 
hearing. Thirty-one days before her baby 
was born a pregnant woman was lying in 
a metal bathtub full of warm water, A 
2-year-old child was playing on the floor 
beside the tub, Accidentally the child 
struck the side of the tub with a small 
glass jar, and at once a sudden jump of 
the fetus was felt by the mother, which 
gave a sensation quite unlike the usual 
kicks or limb movements. A few days 
later an observer struck the side of the tub 
below the water line a quick rap with a 
small metallic object, meanwhile watching 
the mother’s abdomen. A fraction of a 
second after the rap, a single quick rise of 
the anterior abdominal wall was clearly 
visible. The mother at this moment felt 
the same jump inside her abdomen as pre- 
viously reported. Her own muscles were 
entirely relaxed, and she was not at all 
startled by the noise, nor was she conscious 
of perceiving any vibration through the 
skin. The mother’s tactual sense later 
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tested showed that the same intensity of 
vibration could be perceived only by those 
portions of the skin coming in contact with 
the tub. In the infant in question, 8 days 
after birth, it is interesting to note that 
while the baby was nursing an auditory 
stimulus occurred which resulted in the 
flattening of the baby’s ear against the side 
of the head for a few seconds, after which 
the ear relaxed again. These same investi- 
gators also report another case in which 
concerts attended toward the end of preg- 
nancy resulted in troublesome activity on 
the part of the fetus. The conclusion of 
these writers (1927, p. 355) is: 


Good evidence exists that the human 
fetus 4 or 5 weeks before birth can re- 
spond with sudden movements to a loud 
sound originating outside the body of the 
mother. It seems probable that this is a 
true auditory-muscular reflex but the pos- 
sibility of reception through tactile organs 
in the skin cannot be excluded. 


The response of the fetus to auditory stimu- 
lation has been made the basis of several 
studies of fetal learning, to which reference 
is made below. 

In summary: It may be said that the 
auditory mechanism seems to be well de- 
veloped structurally during later fetal life, 
but in general, possibly because of the 
closure of the external ear or because of 
the gelatinous liquid which fills the middle 
ear, the fetus is probably deaf to sounds 
of normal intensity before birth and dur- 
ing a short period immediately after birth. 
Strong sounds, however, especially those 
which can directly pass through the me- 
chanical blocks noted, seem to be able to 
bring about auditory stimulation before 
birth, although it is still possible that such 
responses are tactual rather than truly 
auditory, 

Vision. The specific morphological cel- 
ular changes which are the essential ante- 


cedents to the development of the function 
of the human eye begin in the second or 
third week of development of the embry- 
onic period, and from that time on an 
elaborate series of events occurs until, in 
the normal human individual, binocular 
convergence and the diverse activities 
associated with visual space perception and 
stereoperception develop in the young 
child. The anatomical aspects of this 
growth have been summarized by Keibel 
and Mall (1910, pp. 218-258) and by 
Mann (1928). Hess (1922, p. 75) has de- 
seribed in some detail the eye of an early 
premature infant. 

So far as the function of sight in normal 
prenatal life is concerned, there has been 
general agreement that the absence of ra- 
diation of the sort that typically activates 
the retina makes true sight all but impos- 
sible in prenatal life (Preyer, 1885, p. 483). 
The possibility does exist that under very 
strong light stimulation, if the head were 
in just the right place, radiation falling on 
the mother’s abdomen might stimulate the 
fetal retina, but this seems most unlikely. 
There is evidence, however, given by Kuss- 
maul (1859, p. 26) that pronounced dif- 
ferences between light and dark bring 
about specific reactions in an infant born 
2 months before term. Peterson and 
Rainey (1910, p. 118) also found light re- 
actions in premature infants. Genzmer 
(1882, p. 21) does not confirm this obser- 
vation. Preyer (1885, p. 485) agrees that 
adequate stimuli are impossible during fe- 
tal life, but he considers the possibility that 
inadequate stimuli of pressure similar to 
the stimuli whieh bring about phosphenes 
might be effective in prenatal life, 

There is evidence that even at normal 
birth the optie nerve and related structures 
have not fully developed anatomieally 
(Pratt, Nelson, and Sun, 1930, pp. 44-51). 
This knowledge has led to speculation in 
regard to the neural basis of the develop- 
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ment of eye muscle function in neonatal 
life. This whole question has been consid- 
ered by Preyer (1882, p. 71) in relation to 
the nativistie and empiristie theories of the 
visual spatial world, with the conclusion 
that the evidence is conflicting. 

The writer has taken a few records of 
the eye movements of human babies, using 
the electrical recording method. These 
movements were induced by placing the 
baby’s head in a large rotating drum on 
which there were striations. The results of 
these experiments showed that it was pos- 
sible to elicit optokinetie nystagmus in early 
infants. This technique may also be used 
as an objective means of determining lower 
brightness and color vision thresholds in 
normal or premature newborn infants. For 
a description of this technique especially as 
applied to recording of eye wink and eye- 
ball movements see Carmichael and Dear- 
born (1947). 

One of the best indices of the sensitivity 
of the fetus to light, although possibly not 
to the full neural mechanism involved in 
true visual responses, is thought to be the 
onset, of the light-stimulated pupillary re- 
flex. Portal (1818) alleged that responses 
of the iris diaphragm did not appear dur- 
ing fetal life. Hess (1922, p. 75) and oth- 
ers, however, have shown that in premature 
infants strong light stimulus leads to con- 
traetion of the pupil, followed in 2 or 3 
seconds by dilation again. Bolaffio and 
Artom (1924, p. 476) and Minkowski 
(1928a, p. 558), as noted above, have been 
unable to make unequivocal statements 
about light reflexes in late fetuses. As 
pointed out in another part of this chapter, 
care must be exercised, especially when 
strong light is used, not to confuse the in- 
dependent non-neurally determined muscu- 
lar response of the iris to light with the 
true iris reflex. The development of the 
pupillary response in postnatal life has been 
summarized by Peiper (1928, pp. 11-13). 


Much of the evidence in regard to the 
general muscular movements of the eyes 
in the first days of life has been summa- 
rized by Pratt, Nelson, and Sun (1930, pp. 
44ff.). Early eye movements have been 
carefully studied in the newborn child by 
Sherman and Sherman (1925). As already 
noted above, however, there is excellent 
evidence to show that during fetal life eye 
movements occur as part of the general 
tonus change of the body musculature re- 
sulting from the spatial reorientation of the 
entire fetal body. (See Carmichael, 1940b.) 
Preyer (1882) and many students since his 
time have discussed the development of 
function in the auxiliary musculature of the 
eye, including the mechanism of winking. 
In general, great differences are noted in 
the tonus and general behavior of the lids 
in the newborn child as contrasted with 
those of the older child, Some hints of the 
beginning of this development are to be 
found in the reports on fetal development 
given by Minkowski. In a fetus of only 
160 mm. he found that touching the closed 
eyelid led to a contraction of the orbicularis 
muscle (1922, p. 723). 

So far as infrahuman organisms are con- 
cerned, there is the greatest divergence 
from type to type in respect to the time of 
the opening of the eyes. The subject was 
early investigated, Emmert, one of the first 
students of fetal mammals, having studied 
this phenomenon in the mouse (Emmert 
and Burgützy, 1818). Certainly no gener- 
alizations can be made from form to form 
in regard to eyelid activities at the time 
of birth. The guinea pig is born with eyes 
open and apparently in an adult functional 
condition, whereas the lids of the rat do 
not gain their adult condition until the six- 
teenth or seventeenth postnatal day (Lane, 
1917, p. 69). Warkentin and Smith (1937) 
and Warkentin (1938) have studied the de- 
velopment of a number of visual functions 
by various techniques in developing ani- 
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mals. (See also Mowrer, 1936, for a general 
consideration of learning versus maturation 
in this field.) 

In conclusion: Concerning vision in the 
fetus it ean be said that the specific mor- 
phological changes that lie behind the de- 
velopment of the visual mechanism occur 
from possibly the second week after fertili- 
zation until well after birth. Light stimuli 
at intense levels ordinarily do not affect the 
retina before birth, but in premature in- 
fants it can be shown that the eye is prob- 
ably sufficiently structurally developed be- 
fore birth to make possible the light or iris 
reflex and the differentiation between light 
and dark. The functional development of 
the neuromuscular apparatus of the eye is 
also gradual. Indications have been ob- 
tained in regard to the relationship between 
vestibular stimulation and eye movements 
before birth which suggest that vestibular 
control is more primitive than visual con- 
trol. Eyelid reactions are also found to un- 
dergo a progressive series of changes before 
normal birth. 


The Senses in General Relationship to 
the Onset of Mental Life in the Pre- 
natal Period 


For the psychologist there are at least 
two major problems connected with the 
study of the senses. The first of these is 
the classic problem of the relationship be- 
tween the senses and what the philosophers 
have long called conscious experience. The 
second is the relationship between receptor 
activity and the initiation, modification, 
and control of behavior, As noted above, 
this control must be considered in certain 
cases to include a continuous “feed-back” 
relationship with existing continuous or pe- 
riodie activity (Wiener, 1948). Many psy- 
chologists, on the basis of some excellent 
reasons, hold that ultimately these two 
problems reduce to one, as Langfeld (1931) 


and others have urged in the interpretation 
of consciousness in terms of response. His- 
torically, however, and indeed at the pres- 
ent time, the two problems are ordinarily 
treated as separate, or at any rate as sepa- 
rable. Some prefer to say that conscious- 
ness and behavior are aspects of the total 
functional description of the relationship 
between the adult (or immature) human 
organism and its environment. Here, al- 
though no attempt will be made to find an 
ultimate answer to the question whether 
these problems are really one or two, they 
will be treated as independent. 

A study of the fetal senses contributes 
little to our knowledge of the so-called in- 
trospective psychology of consciousness. 
There has been some speculation concern- 
ing sensory experience before birth, but 
little of scientific validity has been written. 
As incidentally noted above, several of the 
empiristie philosophers concerned them- 
selves with prenatal life. John Locke 
(1849 edition) did not neglect the possi- 
bility that some dim ideas were present be- 
fore birth. Cabanis (Genzmer, 1882) held 
that quite elaborate Sensory experiences 
were present in the fetus, even to the con- 
sciousness of self. (Cf. Compayré, 1896, 
p. 40.) Kussmaul (1859, p. 36) held that 
the child came into the world with a dim 
perception of an outer world. Preyer 
(1882, p. 177) also attributed experience of 
a sort to the fetus. Peterson and Rainey 
(1910, p. 121) say, “The newborn comes 
into the world with a small store of experi- 
ence and associated feelings and a shadowy 
consciousness." 

Such observations could be added to by 
other excerpts from early psychologists, but 
on the whole they seem profitless, Com- 
payré (1896, p. 44), more than fifty years 
ago, summarized the scientific arguments 
against such speculations as well as against 
the fancies of the Neo-Platonists that “our 
birth is but a sleep and a forgetting.” The 
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gist of his argument is that there ean be 
no evidence on the matter. With this point 
of view the writer is in accord. 

James (1890) and, more recently, Koffka 
(1924) and his associates made much of 
the faet that in early postnatal life specifie 
experiences, like specific acts of behavior, 
become individuated out of totalities rather 
than at first synthesized out of diserete ele- 
ments. Thus James ,(1890, Vol. I, p. 488) 
says: "The baby, assailed by eyes, ears, 
nose, skin, and entrails at once, feels it all 
as one great blooming, buzzing confusion.” 
And again (p. 487): “Our original sensible 
totals are, on the one hand, subdivided by 
discriminative attention, and, on the other, 
united with other totals.” Koffka (1924, 
p. 131) similarly asserts: “From an unlim- 
ited and ill-defined background there has 
arisen a limited and somewhat definite phe- 
nomenon, a quality.” Certainly if these de- 
scriptions are adequate to the experiential 
life of the neonate, there is no reason to 
suppose that they may not also be ade- 
quate, although possibly in a still vaguer 
form, to conscious fetal life. If the writer 
were asked to make a guess in regard to the 
matter, he would say that he feels that the 
description given above by Koffka is prob- 
ably relatively adequate as a description of 
the development of fetal conscious experi- 
ence. It may be pointed out that such ex- 
perience may parallel reactions to many dif- 
ferent and quite specific types of receptor 
stimuli. 

It must be noted, however, that so far as 
the writer is able to determine, there is no 
way to prove or disprove the general sur- 
mise about “fetal experience" given above. 
Consciousness of a partieular sort must 
in such eases be assumed from the exter- 
nal observation of the structure and func- 
tion of an organism in a particular setting. 
The fetus is of course quite unable itself 
to give linguistic introspective reports. The 
general method of introspection as a scien- 


tifie tool has been severely criticized in the 
years since the 1920’s, and certainly, if the 
general method is open to objection, the 
so-called method of indirect introspection 
is even more vulnerable, But it is only the 
latter method which may be used in fetal 
life. As Washburn (1926), one of the ablest 
exponents of the use of indirect introspec- 
tion in animal psychology, has said: 


We know not where consciousness begins 
in the animal world. We know where it 
surely resides—in ourselves; we know 
where it exists beyond a reasonable doubt 
—in those animals of structure resembling 
ourselves which rapidly adapt themselves 
to the lessons of experience, Beyond this 
point, for all we know, it may exist in 
simpler and simpler forms until we reach 
the very lowest of living beings [p. 33]. 


So far as the present writer is concerned, 
there is no objection to applying to on- 
togeny, that is, growth in the individual, a 
point of view similar to that expressed 
above in regard to the growth of conscious- 
ness in the development of the animal series. 
Such judgments must be treated as complex 
inferences, however, and not as facts of ob- 
servation. The writer further points out 
that a scientific definition of the word “con- 
sciousness” as commonly used has not yet 
been presented in a form to win general ac- 
ceptance. 

The second large problem which concerns 
the psychologist in relation to receptor ac- 
tivity has grown out of the approach to 
the study of mental life which deals ex- 
plicitly with the processes of behavior. 
The problem of the receptor or, possibly 
better, of stimulus eontrol of behavior is, 
however, much older than the so-called 
school of behaviorism. Kussmaul (1859, p. 
6) explicitly defended this view in under- 
taking his study of premature and normal 
newborn infants. It is related to a much 
more general position, as is the view ex- 
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pressed by Forel and quoted by Canestrini 
(1913, p. 100): “Das wahre Baumateriel 
der Organismen liefern die Reize der Aussen- 
welt.” 

Tt seems more and more certain that, 
whatever else scientific psychology may do, 
it must concern itself increasingly with the 
relationship between the environment ex- 
ternal to the receptors, be they extrocep- 
tors, interoceptors, or proprioceptors, and 
to the responses of the organism to such 
stimulation, In any consideration of fetal 
psychology, therefore, especial attention 
should be given to the facts of the stimulus 
control of behavior. In order to under- 
stand this relationship, it will be necessary 
to review the current status of fact and 
theory in regard to the causes underlying 
the beginning and differentiation of activity 
in the fetal organism. This consideration 
may well serve as a conclusion to this chap- 
ter, because any such diseussion will neces- 
sarily involve a review of many of those 
processes of fetal life which are even in- 
ferentially significant for general psychol- 
ogy. For an excellent consideration of this 
general field see Hooker (1942). 

In the beginning of this chapter, some- 
thing was said of the early processes of 
morphogenesis in the developing organism. 
Tt was suggested that the point should be 
kept continually in view by one who is in- 
terested in behavioral development, that 
the general growth of structure and fune- 
tion always occurs in an organism that is 
in an environment. Organisms do not live 
or grow in a physical or biological vacuum. 
From the first cell division in the develop- 
ing individual, each process of structural 
and functional modification is, moreover, to 
be considered as a complex resultant of ac- 
tivities. Some of these determinants are in- 
trinsic in the cell and are, indeed, in the 
correct sense of the term hereditary, but 
such intrinsic determinants always act in a 
dynamic system which is also subjected to 


extrinsic influences. Development is appar- 
ently always a resultant of these two sets 
of forees working interdependently. For 
some of the evidence on this matter, see 
earlier papers by Carmichael (1925, 1938). 
Sharp (1926) summarizes this point of view 
when he says in his consideration of gen- 
eral cytology: 


The cell should not be thought of as a 
static . structure.’ It is rather a dy- 
namic system in a constantly changing 
state of molecular flux, its constitution at 
any given moment being dependent upon 
antecedent states and upon environmental 
conditions [p. 58]. 


If space permitted a review of the pres- 
ent status of that part of scientific embry- 
ology which is devoted to developmental 
mechanics, it would become apparent that 
the process of growth in the organism in- 
volves a most complex series of energy re- 
lationships, some of which, it seems prob- 
able, have as yet only begun to be unrav- 
eled. It is certainly true, however, that, 
at least since the work in the latter part 
of the last century by Roux ( 1896), the 
older statie view of development based on 
the study of dead histological material has 
gradually given way to the modern notion 
of an Entwicklungsmechanik. For an eval- 
uation of this change, consult Morgan 
(1927) and Holt (1931, pp. 8-23). As 
suggested above in regard to the cell, this 
study has shown that the process of de- 
velopment in one sense, at any rate, must 
apparently be considered a dynamic or- 
ganization of a system of energies. This 
view of the development of an active or- 
ganism makes it apparent that growth is 
not to be thought of as a mere unfolding 
of preformed materials, but rather as the 
construction of a new pattern of organized 
systems and subsystems in protoplasm. 
Each such system is to be understood only 
in its particular environment. As Dürken 
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(1929, pp. 109-113) has well said: “Die 
Entwicklung ist keine einfache Entfaltung, 
sondern eine wirkliche Neubildung." And 
again: “Kurz gesagt, ist daher an der All- 
gemeingültigkeit des epigenetischen Char- 
akters des Entwicklungsprozesses nicht zu 
zweifeln." See also Howells (1945). 

Many similar statements, and the elabo- 
rate evidence upon which they are based, 
could be found in the rich experimental 
work of the modern students of develop- 
mental mechanics. In such a view, how- 
ever, it is of course possible, starting with 
the energy relationships between the or- 
ganism and its environment, to go beyond 
the established facts. Whether or not this 
has been done by Child is difficult for the 
writer to judge. The following quotation 
from that student of the physiological de- 
velopment of the nervous system, however, 
indicates that it is possible for an experi- 
mental biologist to consider the external 
energy relationships of the organism as of 
the greatest significance in determining de- 
velopment. Child (1921) makes this very 
definite when he says: 


The organism represents an order and 
unity in protoplasm which is related at 
every point to the external world. The 
development and evolution of organismie 
integration are essentially the evolution of 
mechanisms and methods of response and 
adjustment to environmental conditions 
Ip. 7]. 


This investigator has developed, on the 
basis of much experimental work, a concept 
of various sorts of gradients in the living 
and developing organism. In certain re- 
spects these gradients may in the last anal- 
ysis be thought of as energy relationships, 
which are embryologically often precursors 
of definite organ systems. In so far as the 
nervous system is concerned, he says: 


... the reflex strictly speaking is a spe- 
cialized behavior pattern depending on the 


presence of certain morphological mecha- 
nisms; but it is physiologically a develop- 
ment from the primary organismic behavior 
mechanism, the excitation gradient [1924, 
p. 235]. 


It may well be, of course, that the rela- 
tionships between the series of events oc- 
curring in the organism and the series of 
events occurring outside the organism are 
more elaborate than would be suggested 
by a relationship “at every point”; that 
is, that some such view as the “organizer” 
of Spemann (1927) may supplement the 
simple intrinsie-extrinsie relationship by 
what may be essentially a chemical process 
or other process occurring in time and in- 
trinsic in the organism. Whatever the de- 
tails of this development may be, however, 
it seems relatively sure, as the work of 
many investigators seems to demonstrate, 
that there is, antecedent to the possibility 
of funetional action in the differentiated 
nervous system, an elaborate series of proc- 
esses in the organism some of which involve 
what are, to the elements of the system, 
environmental forces. A hypothesis con- 
cerning the relationship between a primi- 
tive gradient of activity and the beginning 
and development of true nervous structures 
and functions has been made especially 
clear by Coghill (1929a, pp. 39-78). This 
point of view emphasizes, as Burnham 
(1917) has well pointed out, that environ- 
mental stimulation which is basie in an un- 
derstanding of adult psychological phenom- 
ena is itself in certain respects, at any rate, 
significant in determining the mechanisms 
which make such adult responses possible. 

In this connection the work of Kappers 
(1917) and Bok (1917) on the functional 
activity of neuroblasts in the development 
of the elements and the relationships of 
the central nervous system may be men- 
tioned. The theory of neurobiotaxis devel- 
oped by these writers, which suggests that 
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the growth and arrangements of the nerv- 
ous components are tropistically deter- 
mined responses of the elements of the 
nervous system, has proved to be one of the 
valuable hypotheses in deseribing the ex- 
perimental embryology of the nervous sys- 
tem. The contributions of Ingvar (1920) 
and others to this point of view are sum- 
marized by Child (1921, 1924) and Her- 
riek (1924, pp. 111-112). The brilliant 
work of Detwiler (1920, 1921, 1922, 1923a, 
1923b) and other experimental embryolo- 
gists on the morphology and energetics of 
neural development also presents specific 
evidence on the relationship between ex- 
ternal and intrinsie factors in the develop- 
ment of the funetional nervous system. 
(See Sperry, 1951.) For a whole picture of 
cell activity in the living organism, the 
reader should consult Gerard (1940). 

There seems, therefore, to be excellent 
evidence for the view elsewhere discussed 
by the writer (1925) at greater length that, 
from the moment that growth has begun 
in the fertilized ovum until senescence or 
death, development consists in the altera- 
tion of existing structures and functions in 
an organism living in a continually chang- 
ing environment. It cannot be overempha- 
sized that there is both an external and an 
internal environment. As elsewhere noted 
in this chapter, the alterations which take 
place in the chemistry of the blood stream 
which supplies the central nervous sys 
are fundamental in altering the way in 
which this system responds to the afferent 
neural impulses which come in from its re- 
ceptors. 

In the question of behavior change, it is 
not possible save for pragmatic reasons to 
say at any point that growth has stopped 
and learning has begun, but that the en- 
vironment plays a part in all “maturation,” 
and maturation plays a part in all learn- 
ing. The course of this development, how- 
ever, is apparently almost infinitely com- 


plex. It cannot be summarized by any 
catehword phrase. It does seem, however, 
that the suggestion made in the introduc- 
tion to this chapter that even the first re- 
ceptor-neuromuscular response of the organ- 
ism is not to be considered in all respects a 
novel event follows directly from the knowl- 
edge that the organism develops in relation 
to an environment of energies. The proc- 
esses which have gone on in the organism 
in order that the first response can occur 
apparently themselves involve elaborate 
stimulus-response relationships in narrower 
environments. Thorndike (1931) has pic- 
turesquely said that the life processes of a 
neuron include (1) eating, (2) excreting 
waste, (3) growing, (4) being sensitive, 
conducting, and discharging, and (5) move- 
ment. “The neuron thus lives much as 
would an amoeba or paramecium which had 
been differentiated to make conduction its 
special trade and which had become fixed 
immovably save for à few extremities here 
and there" (p. 57). 

A similar portrait could be drawn of the 
other cells of the developing response mech- 
anism. Thus it seems probable that the 
first aetivity of the total neural are must 
be thought of as both old and new. The 
processes of change that are involved are 
similar to the processes of its growth in 
certain respects, but when total activity 
results, new time relations, if not new po- 
larities, are involved. Thus in a sense an 
“organismic” response emerges from more 
discrete and primitive activities. But the 
function is to be understood completely 
only if described in terms of the past his- 
tory of the total mechanism concerned and 
of the present stimulating situation, 

This distinction between part function 
and total function which causes so much 
confusion in biology and psychology is 
clearly illustrated in the known facts of 
peripheral nerve regeneration. Sherrington 
(1922) points out that, when a previously 
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eut nerve is regenerated, what is developed 
in the nerve, so far as the adaptive func- 
tion of the total are is concerned, is use- 
less until total regeneration and end organ 
attachment are completed. But of course 
the processes of development are them- 
selves funetions of the growing cells and 
the specifie environment of these regener- 
ating cells. Thus the eventual emergence 
of the so-called property of total are con- 
duetion is in one sense not a saltatory 
change. So far as the functions of the 
protoplasmie patterns are concerned, it 
may be said that they involve a novel tem- 
poral and spatial organization of processes 
that have occurred in other energy relation- 
ships during previously described stages, 
but, from another point of view, with the 
completed nerve comes a most important 
and wholly novel emergence of total func- 
tion. For a suggestion of some of the many 
factors involved in such development, see 
Goldstein (1904, 1939), 

]t seems to the writer, therefore, that 
the fact that cells and tissues do not de- 
velop in isolation, as Irwin (19325, p. 194) 
points out in an excellent summary of the 
so-called organismic hypothesis of devel- 
opment, does not necessarily mean, as the 
same writer asserts, that the “nervous sys- 
tem is a complex dynamic organization 
which operates as a whole." On the con- 
trary, it seems to suggest that the story 
of the development of behavior must be 
written not in any generalized formulae 
but in terms of the development of minute 
specific processes, no matter how diffuse 
or partieularized, occurring in individual 
organisms under definitely deseribed en- 
vironmental conditions. 

The discussion in the last few paragraphs 
has been presented to prepare the way for 
the consideration of the psychological as- 
peets of the stimulus control of behavior. 
In the eourse of the study of the onset of 
receptor-neuroeffector behavior, many sug- 


gestions have been made for the cause of 
these first acts. The writer can see no rea- 
son to believe that all the diverse causal 
factors suggested are necessarily mutually 
exclusive, in spite of some assertions to that 
effect, Indeed, it seems that, so far as the 
onset of behavior in the fetus is concerned, 
the fallacy of the single cause has been pe- 
culiarly in evidence. As Jennings (1930) 
well says: 


This fallacy is the commonest error of 
science, making unsound a considerable 
proportion of its conclusions. Everywhere 
there is a search for “the” cause of this 
or that phenomenon; the investigator is 
not content until he has found “it.” Yet 
natural phenomena—and most emphati- 
cally is this true of biological phenomena— 
merely arise out of the complex situation 
in which they occur. Many elements of 
that situation affect them; and all that ex- 
perimental science can do is to determine 
what difference is made by altering one or 
more of these elements; none is “the” 
cause to the exclusion of the others [p. 
208]. 


In this chapter, therefore, an effort is 
made to summarize some of the many sci- 
entifie facts and some of the theories which 
relate to the onset and development of 
early behavior in organisms. Here no at- 
tempt is made to arrive at one single con- 
clusion, unless that conclusion is that the 
onset of behavior is most complexly deter- 
mined. 

Fundamental in the writings of most stu- 
dents who have concerned themselves with 
early development of behavior is the view 
that the nervous system is basic to the ob- 
served responses of the organism. As we 
have seen above, this view was implicit even 
in Dante’s speculation on the onset of be- 
havior in the fetus. Each advance in the 
knowledge of the true function of the nerv- 
ous system has indirectly influenced the 
thought of those who are concerned with 
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the early development of function in the 
fetus. 

The details of the specific neural changes 
necessary for the onset and development of 
behavior have, however, been diversely 
dealt with. Some students, like Coghill, 
although not neglecting other factors, em- 
phasize above all else the anatomical rela- 
tionships in the nervous system of the or- 
ganisms under consideration as the deter- 
miner of behavior. The following quotation 
from Coghill (1929a) m regard to the neu- 
ral basis of behavior in Amblystoma may 
be considered typical of this anatomical 
tendency. It also gives a fair picture of 
what is at once one of the simplest and 
one of the most adequately studied of all 
the neural mechanisms subtending behav- 
jor: 


There are therefore in this non-motile 
Amblystoma both sensory and motor 
nerves in contact with their respective or- 
gans, the sensory field on the one hand 
and the muscles on the other, but the ana- 
tomical relations between these systems are 
such that an excitation cannot pass from 
the sensory to the motor mechanism. The 
muscles, while contracting in response to 
a mechanical stimulus applied directly to 
them, do not respond to stimuli from the 
skin, either tactile or chemical. Even 
when dropped into slowly acting fixing solu- 
tion, embryos of this stage do not give 
any evidence of muscular excitation. 

With the ability to respond to tactile or 
chemical stimulation of the skin there ap- 
pears a third series of cells. They bridge 
the gap between the sensory system of 
one side and the motor system of the 
other, . . . Their bodies lie in the floor 
plate of the medulla oblongata and upper 
part of the spinal cord, ...In the non- 
motile stage these cells are unipolar. The 
one pole of the cell extends either to the 
right or to the left into close relation with 
the motor tract on one side only. When 
they become bipolar they complete the 
path from the sensory field to the muscle; 


and this path leads to the muscles of the 
opposite side from the stimulus because 
the conductors from the sensory field pass 
across the motor path of the same side to 
establish synapses with the dendrites of 
the commissural cells in the floor plate . . . 
[pp. 11-13]. 


A similar but usually much less com- 
pletely worked out neural picture could be 
presented for many of the organisms the 
development of whose behavior has been 
considered above. For example, the anat- 
omy of the nervous system of the fetal rat 
in relation to its behavior has been studied 
in quite elaborate detail by Angulo y Gon- 
zález (1927, 1928, 19295, 1930c), and this 
type and many others by Windle (1940) 
and his associates. But the development of 
neural structure alone may not explain fully 
the onset of behavior in any type. 

Minkowski (1923; 1928a, pp. 548-556), 
himself primarily a neurologist, hag given 
in great detail the neural mechanisms which 
he believes underlie the changes he has ob- 
served in the clinically significant reflexes 
initiated in human fetuses by the stimula- 
tion of the sole of the foot. 

Although there is almost complete agree- 
ment that the nervous system is signifi- 
cant in the onset and development of mam- 
malian behavior, it must be admitted that 
there is not complete agreement as to the 
detailed factors of this development. One 
of the most commonly held views in regard 
to the basis of functional activity in the 
nervous system asserts that there is a dif- 
fering threshold at the synaptie junetures 
existing between neurons. Sherrington 
and his associates (Creed, Denny-Brown, 
Eccles, Liddell, and Sherrington, 1932, pp. 
14-15) have reviewed the evidence for such 
a view, and both Herrick (1924, pp. 103- 
111) and R. S. Lillie (1932) have dealt 
with special phenomena basie to an under- 
standing of the synapse. Holt (1931, pp. 
24-29) has shown that, in his view at any 
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rate, this theory is adequate, when cor- 
rectly understood, to explain the complexi- 
ties of neural-embryonie development, par- 
ticularly when it is supported by a correct 
understanding of the functional develop- 
ment summarized in the theory of neuro- 
biotaxis. Lashley (1924) and Irwin 
(1932a), on the contrary, have raised a 
number of objections to the synapse, par- 
ticularly as the one and only explanatory 
factor in the change of behavior. Cer- 
tainly one must always remember that, in 
attributing anything to the synapse, one 
is referring to a concept which has been 
elaborated in part from behavioral data. 
The dünger of a circular argument in “ex- 
plaining" behavior by the synapse should 
be remembered. Other views, such as that 
of nerve fiber density in the spinal gray 
matter in relation to behavior, have been 
suggested. (See Windle, 1930b.) 

Since the time of Flechsig, there has been 
a tendency on the part of many neuro- 
anatomists to link myelinogeny, that is, 
the development of the myelin sheath of 
neurons, with the onset of differentiated 
behavior. Flechsig in his later publica- 
tions even attempted to correlate the de- 
gree of myelinization with increase in the 
complexity of behavior and indeed with 
psychic life. Tilney and Casamajor (1924), 
Langworthy (1929), and other students 
have attempted to show the correlation 
between myelinization in the central nery- 
ous system and the onset of behavior in 
the newborn and fetal cat, opossum, and 
other forms. For the most part these in- 
vestigators point out that this theory must 
be taken as specific to the particular func- 
tion and to the particular type considered. 
Tilney, however, once made the statement 
in very general terms: “I think there can 
be no doubt as to the coincidence in the 
time of myelinization and the establishment 
of function.” (See also Tilney and Kubie, 
1931.) 


There is, however, evidence of excep- 
tions to this generalization. Probably it 
is no longer safe, however, to say of this 
"myelinogenetie law," as Thorndike did 
(1913, p. 229) on the basis of the experi- 
ments of Watson (1903) and others, that 
it seems “gratuitous and improbable.” The 
evidence for the relationship of myelin and 
function does not show it as the only cause 
of the onset of behavior. As Angulo y 
González (1929a) has shown: “From the 
point of view of myelinogeny, our studies 
have proved that myelination is not, neces- 
sary for function, since all the movements 
described by Doctor Swenson and by my- 
self in the rat fetus oceur many days be- 
fore myelination could be observed" (p. 
461). This same author objects to the ob- 
servations on behavior made by Tilney and 
Casamajor, believing that the movements 
whieh they observed were really estab- 
lished long before the time at which they 
were deseribed and hence well before the 
myelinization which they report, Angulo 
y González (1929a), moreover, finds that 
a rat fetus, 19 days after insemination, is 
capable of discrete reflexes and of show- 
ing the inhibitory action of higher centers. 


These discrete reflexes, which are specific 
to a given stimulation, demonstrate a se- 
lectivity in the conducting mechanism. 
Since myelination does not take place until 
several days after birth, this observation 
proves that physiological insulation of the 
conduction path occurs without myelina- 
tion, and, therefore, that myelination is not 
a criterion of functional insulation [p. 461]. 


Windle, Fish, and O’Donnell (1934) have 
studied the relationship between myelinog- 
eny and the onset of behavior in cat fetuses. 
They conclude that myelinization in the 
animals studied is not correlated with func- 
tion. Myelinization may be considered a 
consequence of the order of appearance of 
neurons in the embryo. (See also Lang- 
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worthy, 1927, 1932. ) There are other theo- 
ries of development besides that of myelini- 
zation. For example, following the lead of 
Paton (1907, 1911) and other investigators, 
Lane (1917, pp. 15-21) held that the onset 
of behavior is specifically related to the 
anatomieal development of the neurofibril- 
lae. This investigator advances an elabo- 
rate series of arguments to show that the 
neurofibrillae are possibly to be thought of 
as the essential basis of functional activity 
in the nervous system. 


If therefore an absolutely conclusive an- 
swer cannot now be given to the question 
of the function of the neurofibrillae, it is 
most probable, in the light of our present 
knowledge in this field, that the power of 
conducting nerve-impulses lies rather in the 
neurofibrillae than elsewhere. At any rate, 
the presence of neurofibrillae may be taken. 
as an indieator, a criterion of the functional 
state of the neurons . . . [p. 211. 


After definitely accepting this view, Lane 
explains the fact that after the neurofibril- 
lae have developed, before the are ean be- 
come functional, it is necessary that the 
receptor develop (pp. 14, 79). In each 
of the senses he believes that function must 
wait for the development of the end organ, 
and that this is the last link to be con- 
nected up in the chain between effective en- 
vironmental stimulation and response. In 
all the explanations which he offers for the 
development of this system, he emphasizes 
intrinsic rather than extrinsie factors (p. 
84). In this he is seconded by Avery 
(1928), who concludes, without further ex- 
plaining the matter, that fetal behavior is, 
in part at any rate, eaused by and depend- 
ent upon certain response mechanisms 
which are definitely congenital or innate" 
(p. 324). Certainly in the general sense of 
these terms few today will disagree with 
this conclusion, but it is not an observation 
which advances “functional knowledge.” 


Windle (1930a), in studying the spinal 
cord development of cat embryos 17.5 mm. 
to 18.5 mm. long in which the first move- 
ment—‘“wormlike, total waves proceeding 
caudad from an indefinite point in the neck 
region"—had been observed, notes: 


Pyridine-silver preparations of these em- 
bryos demonstrate the neurofibrillar struc- 
ture of the central nervous system. Primi- 
tive reflex ares are distinguishable, afferent, 
association, commissural, and efferent neu- 
rons appearing in proper relationship to 
each other... . 

The earliest movements appear in re- 
gions where primitive reflex arcs were first 
distinguishable and not until some time 
after these have formed [p. 249]. 


(See also Windle, 1931, 1932.) Herrick 
(1924), in referring to neurofibrils, says: 
“They are commonly regarded as the es- 
sential conductors of the nervous impulse, 
but of this there is no direct evidence” 
(p. 108). 

Certain physiologists assert that neural 
functions and indeed the capacities of the 
adult organism are related primarily to the 
time relationships of the neuron (Lapicque, 
(1926). Or, even more generally, it has 
been suggested that the facts of the activ- 
ity of the peripheral nerve fiber, as devel- 
oped by Adrian, his predecessors, and his 
associates, may be basie to some aspects of 
the differentiation and specificity of behav- 
ior. For a brilliant exposition of this view, 
see Erlanger and Gasser (1937). Forbes 
wrote an article, “The Interpretation of 
Spinal Reflexes in Terms of Present 
Knowledge of Nerve Conduction” (1922), 
in which the suggestion is tentatively made 
that specificity of behavior and “the evo- 
lution of the dominant activities of man” 
(p. 414) may be thought of as being de- 
termined in a system the essential charac- 
teristies of which are to be found in a 
knowledge of the facts of the nervous im- 
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pulse as it is seen in peripheral nerve fibers. 
P. Weiss (1926) has studied this relation- 
ship from a different and more revolution- 
ary physiologieal point of view which may 
well contain within it basic suggestions con- 
cerning the onset of those neural activities 
which make behavior possible. 

It is clear that the increasingly detailed 
knowledge of the specific structure and 
function of the receptors, the peripheral 
nervous system, and the various levels of 
the central nervous system, particularly in 
regard to the relationships between these 
processes as brought out by Sherrington 
and his pupils (Creed, Denny-Brown, Ec- 
cles, Liddell, and Sherrington, 1932), must 
be ultimately taken into consideration in an 
explanation of the onset and early develop- 
ment of behavior. As indicated many times 
above, however, this view is almost cer- 
tainly to be considered in relation to the 
changes of the chemical make-up of the 
whole internal environment of the organ- 
ism, 

The function of the endocrines in fetal 
life is still imperfectly understood. The 
substances elaborated by the endocrine 
glands of the body are concerned with 
growth and metabolism rather than with 
overt behavior as such. 

The principal endocrine function of the 
pancreas is found in the cells of the islets 
of Langerhans. There has been much dis- 
cussion of the part played by this secretion, 
which is called fetal insulin, in prenatal life, 
As noted in a previous paragraph some en- 
docrines can pass the placental barrier, and 
therefore it is difficult to determine what is, 
for example, fetal insulin and what is ma- 
ternal insulin in the fetus itself. Windle 
(1940) has discussed this and related prob- 
lems, The suprarenals have an interesting 
history in the fetus. At birth they are 
about 0.02 per cent of total body weight. 
In the adult they are only about 0.01 per 
cent. 


Pankratz (1930) has suggested that the 
onset of behavior is in time, at any rate, 
related to the beginning of functional ac- 
tion of the secretion of the suprarenal 
medulla, which possibly causes “an increase 
in the irritability of the muscular or neuro- 
muscular system, and thus facilitates the 
beginning of foetal movements" (p. 235). 
He (1931a) believes that he has experi- 
mentally demonstrated in newborn organ- 
isms, including man, that there is a tempo- 
ral correlation between the onset of func- 
tional aetivity in this gland and the first re- 
sponses of the growing organism. 

Willier (1939) has summarized the de- 
velopment of the sex-related hormones in 
the fetus. Male gonads produce male sex 
hormones in fetal life. In man this pro- 
duction probably begins about the seventh 
week. By the eighth week the female ovary 
is histologically recognizable. The conflict 
or interrelation between the female sex hor- 
mone of the mother and the female or male 
sex hormone of the fetus, as the case may 
be, has been the subject of study and specu- 
lation. 

Wells and Fralick (1951) have studied 
the production of androgen by the testes 
of fetal rats. These investigators seem to 
have demonstrated that the testes of fetal 
rats produce an andogenie hormone which 
stimulates the prenatal growth of the ac- 
cessory reproductive organs of males. 
Davis and Potter (1948) show that under 
specific conditions the administration of 
testosterone propionate to mothers during 
early pregnancy did not produce demon- 
strable changes in gonads or genital organs 
of male fetuses. 

Possibly more fundamental than this 
speculation is the now widely accepted 
view of the chemical mediation of nerve 
impulses. Certain aspects of this work 
have been summarized by Cannon and 
Rosenblueth (1937). According to this 
point of view, synaptie function may in 
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certain reflex systems be mediated by 
acetyleholine or in other systems by an 
adrenaline-like substance. Kuo (1939a) 
has demonstrated the presence of acetyl- 
choline in the chick embryo at the time 
of the onset of motility, and others have 
also suggested its significance in the mam- 
malian fetus, Nachmansohn (1940) has 
shown that in the sheep high concentration 
of choline esterase appears in different parts 
of the central nervous system at different 
periods of development. Choline esterase 
is an enzyme which rapidly alters acetyl- 
choline. Choline esterase is present in the 
spinal cord in high concentrations between 
the sixtieth and the eightieth days of gesta- 
tion, but at that time its concentration in 
the brain is low. It rises rapidly in the 
higher centers just before birth, however. 
These results are in agreement with the ac- 
tivity of the centers involved. Youngstrom 
(1941) has determined the acetylcholine 
esterase concentration in typical fetal or- 
ganisms. This study shows a significant 
relationship between developing motility 
and the concentration of choline esterase. 
A fully satisfactory explanation has not yet, 
however, been found for the occurrence of 
greater concentrations of choline esterase in 
fetal than in adult tissues. 

The results just referred to are but a few 
indications of the modern emphasis on vari- 
ous forms of internal environmental change 
as related to the onset of activity in the 
organism. It has become obvious to many 
investigators that the movements of res- 
piration, as well as other rhythmic move- 
ments known. to be brought about or fa- 
cilitated by a “blood stimulus,” are impor- 
tant in a total understanding of behavior. 
For example, it has been reported that the 
asphyxia of the mother brought about defi- 
nite movements in a very early fetus (Kuss- 
maul, 1859, p. 31). Preyer (1885) was be- 
fore his time in considering this problem, 
as in so many other ways. He considers 


the importance of the blood condition in 
connection with fetal movements on the 
basis of experiments in which he interfered 
with the normal respiration of the adult 
animal (p. 417). As already indicated, Ahl- 
feld and most. of the other students of pre- 
mature breathing movements have consid- 
ered the “blood stimulus” to be significant. 
This sort of activation is also especially 
considered in the work of Zuntz (1877), 
T. G. Brown (1915), E. A. Graham (1915- 
1915), Walz (1922), and Tracy (1926), 
most of which has been previously re- 
viewed. 

Tracy (1926), as explained above, well 
combines the views of the importance of 
stimulation and the importance of the de- 
velopment of the nervous system in the 
determination of the onset of behavior in 
larval organisms. Thus he says: 


... The behavior reactions displayed by 
embryos and larvae of different species at 
different stages of development are de- 
pendent upon the relative time at which 
efficient connections are established be- 
tween the various elements of the early 
nervous system (primitive bilateral motor 
system, eommissural elements, spinal-gan- 
glion cells, Rohn-Beard cells, and receptors) 
Ip. 357]. 


But he also points out, as noted above, 
that: 


From the beginning and more or less 
continuously during its whole existence, 
the animal is driven through its environ- 
ment as a result of stimuli which arise 
periodically in connection with its met- 
abolie processes [p. 345]. 


Bareroft (1938) shows on the basis of 
elaborate experimental work that, as Claude 
Bernard said, the constancy of the internal 
environment is the condition of the free 
life. The work of Bareroft and his school, 
indeed, throws doubt upon many experi- 
ments in fetal behavior which have been 
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done without continually checking the 
oxygen tension and other characteristics of 
the fetal blood. In spite of this vast store 
of information upon the nature of fetal 
and maternal blood, it is interesting to note 
that Barcroft does not make a final judg- 
ment concerning the part played by the in- 
ternal environment in the initiation of be- 
havior (1936). He points out that in a 
typical reflex the external stimulus is im- 
portant, and because of the changing corti- 
cal oxygenation of blood the center is also 
important. Thus the two sets of factors 
should be considered together. | Bareroft. 
(1938) does point out, however, that: 


'The higher centers await investigation on 
modern lines; at present there is nothing 
io be said about them except what is 
rather obvious, namely, that the foetus of 
the sheep even up to birth presents few if 
any signs of consciousness. Within a few 
minutes of birth... the lamb lifts its 
head and tries to get up. It is plainly 
awake, and may be sent to sleep once more 
either by cold or by redueing the amount 
of oxygen in the blood. "These matters 
must await further investigation; but it is 
evident that the higher faculties need a 
higher tension oxygen supply than those of 
a more vegetative nature [p. 671. 


Changes in temperature, oxygen, carbon 
dioxide, glucose, water, sodium, ealeium, 
and other. substances are known as they 
alter the internal environment to have a 
part in the changes which result in be- 
havior. 'These.all no; doubt contribute to 
alterations in fetal behavior. (See Car- 
michael, 1940a, p. 136, and Bareroft and 
Mason, 1938.) 

Sontag (1941) has suggested some im- 
portant considerations on the significance 
of fetal environmental differences. He be- 
lieves that drugs used by women during 
pregnaney, their nutrition, endocrine status, 
and even emotional life, may be important 


in the postnatal life of the children they 
bear. 

Newbery, Pyle, and Champney (1943) 
have attempted a quantitative study of 
the ability of mothers to rate the fetal en- 
vironment in respect to thirteen factors 
during pregnancy, 

Besides such students as Barcroft, who 
emphasize both the internal and external 
environment, there are some who empha- 
size the réle of the intensity of external 
stimulation in the onset and development 
of behavior without much reference to the 
neural basis of such behavior, Kuo is in 
certain respects an exponent of such a view. 
He says: 


...As has been previously stated, I am 
inclined to think that to explain the total 
behavior pattern in terms of neural anat- 
omy (that is, in terms of certain special 
connections between neurons) seems un- 
necessary or far-fetched, since all the 
neurons in the nervous system are inter- 
connected in some way, and since body 
parts without direct neural connections may 
also move together, as in the case of the 
synchronous movement of the tail with the 
beak and eyes [1932e, p. 511]. 


The neurological-minded reader of the 
above paragraph is probably struck at first 
by the question of how, if the assertion is 
true, the observed differentiation in be- 
havior is to be explained. Kuo offers the 
explanation that local reflexes are deter- 
mined in part by external environmental 
influences. In the case of the chick he has 
ingeniously made many observations, some 
of which have been presented above, to 
show that in the fetal organism, growing 
in a rigidly shell-defined environment, cer- 
tain mechanical influences interfere with 
the ease of general movement. For exam- 
ple, as development goes on, head move- 
ments come to be interfered with mechan- 
ieally by the yolk sac, and thus he explains 
the fact that partial head movements, such 
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as those of the beak, occur in the head re- 
gion. Kuo (1939a, 1939b) has, as noted 
above, more recently emphasized other con- 
comitant functions such as the part of 
acetylcholine in the onset and early devel- 
opment of behavior. 

On the basis of elaborate experiments, 
Lashley (1929) and his predecessors have 
shown that there was much misunderstand- 
ing in regard to the absolute specificity of 
central nervous system elements which sub- 
tend behavior, particularly in the higher 
centers, (See also bibliography cited by 
Lashley, 1929.) Lashley’s work and the 
work of many other students make clear 
that no single brain neuron is probably 
ever functionally absolutely isolated and 
that the reflex are is never so simple as 
the elementary textbooks a generation ago 
showed it to be. Indeed, Lashley's bril- 
liant experimental work has revolutionized 
many of the older conceptions of the speci- 
ficity of the ares in the higher centers of 
mammals. 

From these discoveries, however, there is 
much question whether such writers as 
Irwin (1932b) are justified in suggesting 
that “the early form of activity, with its 
lack of mature specificity and the presence 
of so few effective coordinations or reac- 
tion patterns, probably points to an organ- 
ismie rather than to a reflex chain theory 
of behavior.” The writer has no wish to 
disagree with this statement, save only to 
point out that the “cell theory” and the 
“reflex theory” that are usually attacked 
by "organismie" writers are in most such 
criticisms truly “men of straw." All that 
has gone before in this chapter seems to 
suggest that the explanation of behavior 
will hardly be advanced by saying that the 
nervous system “operates as a whole.” 
Unquestionably, in the human fetus as in 
the human adult there are functions which 
can never be understood in isolation, but 
only by looking at the totality of processes; 


but totality alone does not explain the spe- 
cific long, short, homolateral, and hetero- 
lateral skin reflexes, the face, hand, and foot 
reflexes, the mucous membrane and tendon 
reflexes, the proprioceptor and statie re- 
flexes, and the many other specific responses 
of the fetus. The fact that an early con- 
cept of the reflex are was inadequate is no 
reason to assert that there is no truth in 
the general view that behavior involves 
discoverable relationships both temporal 
and anatomical between stimulation and 
response. Some such responses are more 
variable and some are more specific than 
others, but still there are specifie patterns 
of behavior in the growing organism. As 
Skinner (1931) has effectively said in sum- 
mary of a paper in whieh he criticiz 
rent attaeks upon the reflex hypothesis: 


cur- 


The essence of the description of be- 
havior is held to be the determination of 
functional laws describing the relationship 
between the forces acting upon, and the 
movement of, a given system. The reflex 
is, by definition, the precise instrument for 
this description [p. 455]. 


From the paragraphs just given, it is 
clear that there have been many efforts to 
explain in simple terms the mechanism 
which makes the onset of behavior pos- 
sible. External stimulation is not alone 
important in the development of behavior; 
nor probably is the change in the synapses, 
the onset of acetylcholine, or any other 
factor alone the one determinant of all new 
responses in all organisms at all times. It 
does seem at present, nevertheless, that so 
far as the fetus is concerned there can be 
little doubt that an adequate explanation 
of its behavior at every stage in its de- 
velopment must be given in terms of the 
dynamics of its organization in each spe- 
cifie environment. Such dynamics, how- 
ever, can be expressed only in terms of as 
detailed a knowledge of the structures and 
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functions of the organism as possible. Any 
response can be understood only if it is 
recognized that it may not be the result 
alone of the most obvious stimulus that is 
apparently calling it out, but rather that 
it may be a resultant of the total intero- 
ceptive, proprioceptive, and exteroceptive 
stimulation of the moment in an organism 
the chemistry of whose internal environ- 
ment is known in its often rapidly changing 
characteristics. 

In a final understanding of the sensory 
control of behavior in fetal life, as com- 
plete a knowledge of all such relevant 
factors as possible is important. Seldom 
apparently during late fetal life can an 
exteroceptor be stimulated so as to bring 
about a response that may not be condi- 
tioned also by other internal stimuli which 
may at the same time be tending to drive 
the organism “at random." This is par- 
ticularly true of fetuses such as those 
studied by Minkowski, Bolaffio and Artom, 
and Hooker, which during observation are 
always undergoing more and more com- 
plete asphyxiation. As suggested above, it 
must not be forgotten that it may be that 
at certain periods of development and in 
certain physiological states the exterocep- 
tors are best: thought of as interrupting 
and directing behavior that is internally 
aroused. At such times the “drive” of the 
fetus may be said to be more important 
than its *knowledge of the external world." 
In this connection see Minkowski (1947— 
1948, p. 88). In any case, in a situation 
of this sort, gradually more and more adap- 
tive behavior develops, which means that 
the exteroceptors play an increasingly im- 
portant róle. 

Coghill's well-known formula for be- 
havioral growth is possibly an adaptation 
of Spencer’s famous definition which held 
evolution to be a passage from “a relatively 
indefinite incoherent homogeneity to a rela- 
tively definite coherent heterogeneity." 


Coghill taught that his formula has wide 
if not universal application in the develop- 
ment of behavior in all vertebrates. He 
(1929c) states it as follows: 


'The behavior pattern from the beginning 
expands throughout the growing normal 
animal as a perfectly integrated unit, 
whereas partial patterns arise within the 
total patterns and, by a process of indi- 
viduation, acquire secondarily varying de- 
grees of independence. . , . Complexity of 
behavior is not derived by progressive inte- 
gration of more and more originally dis- 
crete units [p. 989]. 


On the basis of what has gone before in 
this ehapter, it seems that this process of 
individuation is certainly ome important 
means of deseribing the process of develop- 
ment, but not the only means of describing 
such development, On the other hand, 
concomitantly but not necessarily tempo- 
rally concomitantly, integration has long 
been recognized as a mechanism of behavior 
development, As Pavlov (1982) has put 
it in another context, one must consider 
the “initial decomposition of the whole 
into its parts or units, and then the gradual 
reconstruction of the whole from these units 
or elements” (p. 102). 

In terms of a very broad generalization, 
the writer believes that an excellent case 
can be made out for the view that individ- 
uation is the pattern of all development, 
including all learning, but certainly in the 
experimental situation the concept of the 
integration or the combination of responses 
also provides, at times, a convenient work- 
ing hypothesis. James (1890, Vol. I, p. 
487) said that “psychology must be writ 
both in synthetic and in analytic terms." 
To the writer this seems to give a satisfac- 
tory clue to the expedient way of consider- 
ing the changes in behavior that occur as 
fetal and neonatal behavior progresses, As 
we have seen above, certain responses are 
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early individuated, while others are still 
quite nonspecific. 

New relationships between specifie re- 
sponses, as in the development of the 
plantar reflex, begin to develop before 
specification has gone far in certain other 
bodily acts. Each process must be con- 
sidered at each level if a false generalization 
is to be avoided. Hooker (1937) has re- 
cently analyzed this problem and suggested 
three possible sequences of development: 
(1) At first reflexes are nonspecifie. (2) 
At first reflexes are specific. (3) Specific 
and total reflexes develop simultaneously. 
He urges the detailed study of behavior to 
answer these questions. This chapter sug- 
gests that all three are possible descriptions 
of certain responses, but the writer’s own 
experimental work leads him to believe 
that (2) above should be emphasized much 
more than has been “fashionable.” For a 
consideration of a generalized story of func- 
tional development of mammalian neuro- 
muscular mechanisms, see Barron (1941). 

Genzmer (1882, p. 28), after reviewing 
the debated question whether the newborn 
child has intelligence, suggests that, the ob- 
served movements of the early infant are 
not the result of intelligence but are rather 
the material out of which the later intelli- 
gence is to be built. If the process of de- 
velopment is one of sheer individuation out 
of a totality, it would seem that statistical 
studies of early infancy might well show a 
high degree of what Spearman calls a “gen- 
eral factor.” If the techniques used in the 
studies of Furfey, Bonham, and Sargent 
(1930) are satisfactory, however, it seems 
that the opposite is true. In a study of 
seventeen responses, such as the plantar 
and grasping reflexes in newborn children, 
corrected intercorrelations proved to be 
zero. These investigators conclude: “These 
results suggest that there is no mental in- 
tegration in the newborn child. Integration 
takes place during the first postnatal 


month. . . .” Although technical questions 
may be raised in regard to this study, it 
certainly seems that, with the use of the 
same techniques, there is no reason to sup- 
pose that the responses of the fetus would 
show a more general factor than would 
those of the newborn child. 

Minkowski (1924) has considered the 
part played by the conditioning of reflexes 
in later development, and certainly the 
question of the relationship between indi- 
viduation and integration will be made 
clearer when it can be said at what onto- 
genetic level of development true condi 
tioning of responses is possible. Ray 
(1932) has attempted to condition fetal 
responses. Spelt (1938), using the audi- 
tory response of the fetus deseribed above, 
has worked on the conditioning of human 
responses. Marquis (1931), however, has 
brought about in the newborn child con- 
ditioning of the food-taking reaction to the 
sound of a buzzer. She holds that this 
may be conditioning at the subcortical level, 
but in any ease it involves what is com- 
monly considered combination rather than 
individuation of responses. Wenger (1936) 
and Wickens and Wickens (1939) have also 
worked in this field. Carmichael (1936) 
has elsewhere reviewed the work that has 
been done on early learning in young ani- 
mals. Here the work of Kasatkin and 
Levikova (1935a, 1935b) on early condi- 
tioning and other studies are reviewed. It. 
is possibly true that at a verbal level all 
conditioning can be described as individua- 
tion, but in such a formulation a generaliza- 
tion of the concept of individuation beyond 
the point at which it is pragmatically most 
useful seems required. 

Tt may even be suggested that so-called 
learning itself always depends upon mat- 
uration or growth. n a trial-and-error 
sequence the animal must always be able 
to perform the successful act before learn- 
ing, that is, the later elimination of mal- 
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adaptive acts, begins. This same view may 
even be applied, but less directly, to so- 
called conditioned response learning. In 
this connection, see Guthrie (1942). The 
phenomena of “refractory period" follow- 
ing previous stimulation and the “summa- 
tion of stimuli" can be demonstrated in 
fetal organisms (Carmichael, 1934a; Car- 
michael and Smith, 1939). Both these 
phenomena show the influence of past ac- 
tivity on present capacity. 

Tn general conclusion, then, in regard to 
the sensory control of beliavior in the fetus 
and in regard to the related processes of 
the individuation and integration of be- 
havior, it seems that as yet, at any rate, 
it is better to record as unambiguously as 
possible the responses that can be made by 
a fetus at any stage rather than to attempt 
to fit all developmental change into one 
formula, It seems to the writer, neverthe- 
less, that the actually recorded facts of this 
development of behavior in infrahuman and 
human fetuses have been shown to throw 
important light upon certain of the in- 
sistent problems of psychology. It has been 
impossible to consider each of these proc- 
esses in detail in this chapter. It seems, 
however, that in the later chapters of this 
book when, in postnatal life, problems of 
the ‘development of behavior patterns, 
heredity and environment, the nature of 
instinct, the development of perception, 
the continuity or saltatoriness of develop- 
ment, and the nature of learning are con- 
sidered, it will be obvious that the facts 
presented in this chapter will always have 
a bearing on certain aspects of the answers 
that are given to such problems. As Tracy 
(1926, p. 253) has suggested, a study of 
adult behavior without a consideration of 
its origin before birth is as incomplete as 
would be the at present unthinkable study 
of adult anatomy without reference to the 
embryology of the structures considered. 


The student who wishes further study 
in this field should consult, besides the de- 
tailed references given, papers by Hooker 
(1936, 1939a, 1942, 1943), which summarize 
much of the work in this field; the sum- 
mary of the development of behavior by 
Dewey (1935); and the important book 
Physiology of the Fetus: Origin and Extent 
of Function in Prenatal Life by Windle 
(1940). 

The late Sir Joseph Bareroft's important 
work, to which many references are given 
in this chapter, is also summarized in a 
book, Researches on Pre-Natal Life (1946). 
Early development in general is summarized 
in a chapter, *Ontogenetie Development,” 
by Carmichael in the Handbook of Experi- 
mental Psychology, edited by S. S. Stevens, 
1951. 

This chapter may well end with a quota- 
tion from Oliver Wendell Holmes (noted 
by F. C. Irving in his foreword to C. A. 
Smith's excellent The Physiology of the 
Newborn Infant, 1946) : 


So the stout fetus, kicking and alive, 

Leaps from the fundus for his final dive. 

Tired of the prison where his legs were 
curled 

He pants, like Rasselas; for a wider world. 

No more to him their wanted joys afford 

The fringed placenta and the knotted cord, 
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CHAPTER 3 


ANIMAL INFANCY 


RurH M. CRUIKSHANK 


Historical Introduction 


The study of the genetic development of 
human behavior would not be complete 
without some reference to and comparison 
with the ontogeny of behavior in subhuman 
forms, Accordingly, this chapter has been 
included in this manual. An analysis of 
the development of young animals should 
show in clearly defined ways the general 
similarities and differences in the develop- 
ment of behavior in man and animals from 
which general principles can be drawn. 
Gesell (1928) has very tersely stated this: 


The study of infancy in its broadest 
sense must therefore be a comparative sci- 
ence. The more general laws of develop- 
ment in the very nature of things will be 
applicable to all vertebrates not excluding 
either fish or man. In spite of the bewil- 
dering diversity of the behavior traits of 
the young of widely varying species, it is 
not improbable that there are certain orders 
of emergence and sequences of pattern 
which are common to all. It is conceivable 
moreover that certain pervading corre- 
spondences may even yield to quantitative 
and qualitative gradations when the in- 
fancies of a large array of species are sys- 
tematically studied from the standpoint of 
developmental economy [p. 336]. 


More than this, however, such studies 
make the contribution of supplying infor- 
mation on problems which may not be 
readily accessible or even possible for ob- 
servational and experimental study in the 
human being. A survey of the preceding 


chapter by Carmichael as well as of this 
chapter will suffice to point out certain 
problems to which studies of the develop- 
ment of the young animal have contributed, 
or may in the future contribute, additional 
crucial data. Until complete descriptive 
accounts of the normal development of 
young animals have been made, however, 
progress in the studies whose aim is more 
than descriptive must remain limited. 

Although the young of groups other than 
the mammals are of interest for any com- 
plete survey of this topic, this review is 
restricted to a consideration of mammalian 
infancy, Lack of space and, indeed, lack 
of sufficiently correlated detail make this 
limitation seem advisable at this time. 
However, the reader interested in the in- 
clusion of other animals is referred to the 
accounts of Mitchell (1912) and Pycraft 
(1913). 

That the young as well as the adult of 
a given species must be observed has prob- 
ably been considered for some time, al- 
though careful and accurate observational 
studies of young animals in the field or 
laboratory have not been carried out until 
comparatively recent times, A statement 
by Rennie in 1838, quoted by Yerkes and 
Yerkes (1929), expresses this idea: 


The great interest attached to the chim- 
panzee, as approaching so nearly to our- 
selves in the scale of animal life, has 
induced us to dwell longer upon this part of 
his history than we had originally intended, 
but we hope without either wearying the 
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patience or exhausting the curiosity of our 
readers, A thorough acquaintance with the 
manners and intelligence of the young ani- 
mal, as accurately observed and related by 
zoologists accustomed to such investiga- 
tions, was besides necessary to enable us 
to form a just estimate of the habits and 
economy attributed to the adult in his 
native forests, and of the degree of credit 
to which the accounts of different travel- 
lers are entitled [p. 209]. 


John Fiske states the case for an under- 
standing of animal infancy as it is prob- 
ably most familiar to a student, of genetic 
psychology. His essay, The Meaning of 
Infancy, written in 1883 and republished 
several times, brought attention to this 
problem, although post-Darwinian workers 
in biology, physiology, and psychology had 
already begun to investigate it. This is 
Fiske's informal report of how he became 
interested in the problem: 


Well, in the spring of 1871, when Dar- 
win's *Descent of Man" came out, just 
about the same time I happened to be 
reading Wallace's account of his experi- 
ences in the Malay Archipelago, and how 
at one time he caught a female orang- 
outang with a new-born baby, and the 
mother died, and. Wallace brought up the 
baby orang-outang by hand; and this baby 
orang-outang had a kind of infancy which 
was a great deal longer than that of a cow 
or a sheep, but it was nothing compared 
to human infancy in length. This little 
orang-outang could not get up and march 
around, as mammals of less intelligence do, 
when he was first born, or within three or 
four days; but after three or four weeks 
or so he would get up, and begin taking 
hold of something and pushing it around, 
just as children push a chair; and he went 
through a period of staring at his hands, 
as human babies do, and altogether was a 
good deal slower in getting to the point 
where he could take care of himself. And 
while I was reading of that I thought, 
Dear me! if there is any one thing in 


which the human race is signally distin- 
guished from other mammals, it is in the 
enormous duration of their infancy; but it 
is a point that I do not recollect ever see- 
ing any naturalist so much as allude to 
[1911 ed., 25-26]. 


Although at this time a complete his- 
torical account of the early studies on the 
development of behavior in young animals 
will not be given, it might be well to men- 
tion just a few of the more important con- 
tributions which have led to our present 
interest in the subject. 

One of the early studies of animal in- 
fancy was made by Spalding (1873, 1875), 
who stressed the necessity for an under- 
standing of the development of young or- 
ganisms in order to answer certain the- 
oretical questions then prevalent. Spald- 
ing's observations were carried out to es- 
tablish evidence regarding the existence of 
instinets in the young animal. 

Preyer's work (1882) may be taken as 
pioneer in the experimental study of the 
psychological aspects of infancy considered 
in the broad comparative sense, Preyer 
refers to various behavior items of young 
animals, comparing them with those of the 
human infant. His work also includes ob- 
servations of fetal behavior so that, not- 
withstanding the fact that his studies are 
among the first to treat of behavioral de- 
velopment, they do not fall into the error 
of considering it as a strictly postnatal 
phenomenon, 

Mills (1898) likewise appears to be 
among the first to attempt a description of 
the behavior of young animals. Mills en- 
larges the significance of the study by point- 
ing out the necessity of such a study as 
part of the total field of psychology. His 
position is clearly stated: 


It must be equally clear to those who, 
guided by facts alone, untrammelled by 
tradition and dogma of every kind, com- 
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pare the psychic status of the young with 
that of the mature animal, that psycho- 
genesis is a fact; that the mind does un- 
fold, evolve, develop equally with the body. 
And as with the body so with the mind, 
each stage in this development can only 
be understood in the light of all the previ- 
ous stages. 

This truth is apparently as yet only 
dimly comprehended, for, till recently, 
studies on psychie history, development or 
psychogenesis have been all but unknown, 
and as yet, even in the ease of man, are 
very few and confessedly imperfect [pp. 
113-114]. 


The next important work concerning the 
young mammal is Small's (1899). Taking 
his lead from Mills, Small made a detailed 
study of the development of the white rat. 
Small, distinetly recognizing his problem 
as one in genetic psychology, introduced 
his study as follows: 


A study of the psychic development of 
any young animal needs no apology. Apart 
from the fascination and the self-education 
of watching the development of any form 
of life from its early protoplasmic sim- 
plicity into complex maturity, there is the 
solid scientific reason that Genetic Psy- 
chology has much to hope from minute 
and accurate records of the developmental 
periods of young animals of all species. It 
may never be possible to reconstruct a 
complete psychic organism from the evi- 
dence of a single trait—an ideal borrowed 
from morphology—but something surely 
may be accomplished towards a compara- 
live embryology of the soul. What Preyer 
and others have done for the human in- 
fant, needs to be done also for the baby- 
animal of every species [p. 80]. 


In 1903, Watson published an experi- 
mental study of the psychological develop- 
ment of the white rat correlated with the 
growth of its nervous system. Watson did 
not repeat Small's work but, testing the 
rat in simple learning situations, endeavored 


to ascertain the age of psychological ma- 
turity for the rodent. This he placed at 
approximately 24 days, although the ani- 
mal learned in simpler situations at an 
earlier age. 


Allen's work (1904) on the behavior of- 


the guinea pig was published the next 
year. Allen’s study was comparable to 
Watson's in aim, an examination of an- 
other member of the rodent group. 

Yerkes’ work (1907) on the dancing 
mouse contains reference to the develop- 
ment of the young mouse, but it is pri- 
marily a study of the mature animal. 

More recent work on the development 
of behavior in young animals is treated 
topically rather than chronologically in 
other sections of this chapter. 


Behavior of the Newborn Animal 


Several references to the behavior of the 
newborn animal are to be found in the lit- 
erature. These studies derive their signifi- 
cance from the fact that birth represents a 
stage of transition from one type of en- 
vironment to another. When such obser- 
vations are interpreted in light of the 
longer developmental history of the or- 
ganism, they offer valuable data; but when 
they are interpreted without reference to 
the preceding behavioral development of 
the animal, they are extremely misleading. 
When the literature on certain topics of 
psychological interest such as that of “in- 
stinet? is reviewed, the reader is indeed 
impressed with this fact. 

The developmental levels which mam- 
mals have reached in intrauterine life have 
been reviewed for the reader in the preced- 
ing chapter by Carmichael. Descriptions 
of the functional development of the ani- 
mal at birth are found in succeeding parts 
of this chapter. For further discussions 
of the development of specific animals at 
or soon after birth the reader is referred 
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to the accounts of: Small (1899), rat; 
Allen (1904), guinea pig; Goerling (1913), 
kangaroo; Lashley and Watson (1913), 
monkey; Blair (1920), chimpanzee; Hart- 
man (1920, 1921, 1928a), opossum; Allesch 
(1921), chimpanzee; Tilney and Casamajor 
(1924), cat; Robinson (1925), gibbon; 
Shaw (1925), Columbian ground squirrel; 
Johnson (1927), prairie dog; Kao (1927), 
rabbit; Wade (1927), striped ground squir- 
rel; Avery (1928), guinea pig; Hartman 
(19285), monkey; Struthers (1928), Ca- 
nadian poreupine; Fox (1929), chimpanzee 
and orangutan; Sturman-Hulbe and Stone 
(1929), rat; White (1929), chimpanzee; 
Brown (1930), chimpanzee; Kuroda 
(1930), monkey; Sherman (1930), bat; 
Windle (1930), cat; Enders (1931), agouti; 
Jacobsen, Jacobsen, and Yoshioka (1932), 
chimpanzee; Tinklepaugh (1932), chim- 
panzee; Tinklepaugh and Hartman (1932), 
monkey; Coolidge (1933), gibbon; Coron- 
ios (1933), cat; Huestis (1933), deermouse; 
Foley (1934), monkey; Svihla (1934), 
deermouse; Tomilin and Yerkes (1935), 
chimpanzee; Yerkes and Tomilin (1935), 
chimpanzee; Errington (1939), muskrat; 
Aleorn (1940), ground squirrel; Fisher 
(1940), sea otter; Murie (1940), sea otter; 
Yerkes (1940), chimpanzee; Britton (1941), 
sloth; Ingles (1941), Audubon cottontail 
rabbit; Tappe (1941), kangaroo rat; Bar- 
rington (1942), pocket gopher; Cooper 
(1942), lion; Orr (1942), brush rabbit; 
Richardson (1942a), ring-tailed cat; Hatt 
(1943), pine squirrel; Richardson (1943), 
wood rat; Shadle and Ploss (1943), poreu- 
pine; Sollberger (1943), eastern flying 
squirrel; Hamilton (1944), short-tailed 
shrew; Scheffer (1945), sea lion; Taber 
(1945), nine-banded armadillo; Smith 
(1946), bear; McBride and Hebb (1948), 
McBride and Kritzler (1951), bottle-nose 
dolphin; Scott and Marston (1950), dog; 
Tevis (1950), beaver; Liers (1951), river 
otter; and Pournelle (1952), cotton mouse. 


Sensory Development of Young 
Animals 


Vision. The ages at which certain visual 
responses are observed after birth can be 
seen by reference to Table 1. A survey of 
certain studies of the development of visual 
acuity is made by Warkentin and Smith 
(1937). They also report the best evidence 
concerning the development of visual acuity 
for the young kitten. They give average 
ages for eye opening (9 days), nystagmus 
(14 days), visual placing (25 days), acuity 
of 360-minute visual angle (14 days), acuity 
of 180-minute visual angle (16 days), acuity 
of 43-minute visual angle (21 days), and 
acuity of 11-minute visual angle (25 days). 
There was no relationship noted between 
the age of eye opening and the appearance 
of nystagmus, but a high degree of visual 
acuity preceded visual placing responses. 
Concerning the visual acuity of the young 
chimpanzee and the young child, the Kel- 
loggs (1933) point out that the animal 
seems to possess very great acuity and 
notices many finer details than does the 
child (pp. 89-90). The point needs ex- 
perimental study. 

Turner (1935) has investigated the visua 
responses of young rats allowed to orient 
toward a black door in a brightly lighted 
field. Animals with eyes open perform 
more efficiently than animals with eyes stil 
closed, and the older animals orient with 
a greater degree of accuracy, indicating 
some genetic development of this type of 
response. This development seems to be 
correlated with the increased efficiency o 
the eye mechanism and possibly also with 
increased learning in the situation. Food 
deprivation does not seem to have any 
large effect upon the young rat’s orientation 
to light (Biel, 1939). For a discussion o 
phototropisms in rats, see Crozier and 
Pineus (1927a). 
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Investigations of the genetic development 
of color vision in those mammals which 
might be expected to have such vision are 
practically nonexistent. There are to be 
found investigations of sensitivity to red in 
the rabbit (Washburn and Abbott, 1912) 
and in the calf (Kittredge, 1923), a few 
comments such as those of the Kelloggs 
(1933, p. 92) concerning the infant chim- 
panzee, and a study of methods suitable 
for such work by A. W. Yerkes (1935). 

The development of distance perception 
in young animals, it would seem, might be 
investigated experimentally with profitable 
results. Foley (1934) comments that, dur- 
ing the early days for the young monkey 
he observed, “misjudged distances were the 
rule rather than the exception” (p. 76). 
The reactions of the older animal, however, 
were swift and accurate (Foley, 1935). 
Kuckuk (1936) reports a number of in- 
teresting observations of young bears’ rec- 
ognition of a familiar figure at a distance. 
In contrast with these observations are 
those of Lashley and Russell (1934), who 
found that adult rats reared in total dark- 
ness during their earlier life can, without 
training, discriminate distances and jump 
with a foree well adapted to the distances 
involved. 

We also have some evidence concerning 
the genetie development of such functions 
as pattern vision, size diserimination, and 
brightness discrimination. Hebb’s experi- 
mental investigations (1937a, 19375) of the 
adult rat's discrimination of these variables 
after being reared in darkness from the 
age of 6 or 8 days to maturity indicate that 
for this animal the proficiency of perform- 
ance does not depend upon previous visual 
stimulation. When tested at maturity, pat- 
tern vision of rats from which the visual 
cortex had been removed in infancy is lost, 
according to Tsang (19375), although dis- 
crimination of brightness and relative size 
persists as it does in adult operates. Tsang 


notes a few cases which he believes suggest 
a primitive type of pattern vision in young 
operates, whieh, however, is by no means 
as delieate as that of the normal animals. 

The two chimpanzees reared in darkness 
to the age of 16 months about which Riesen 
(1947) reports showed good pupillary re- 
sponses, startle reaction to sudden changes 
in intensity of light, and head and eye 
turning toward the source of light when 
they were first tested. Blinking at the ap- 
proach of an object and fixation of an ob- 
ject were not immediately elicitable. Sev- 
eral days of experience in the light were 
needed before the animals showed visual 
recognition of an object like the feeding 
bottle, although this was familiar both 
tactually and kinesthetically. 

Audition. Observational evidence con- 
cerning audition in young animals is given 
in Table 1. Data of this sort are subject. 
to considerable error, but until further evi- 
dence is offered they must suffice, Pitch 
diserimination and intensity diserimination 
have not been satisfactorily tested. Biel 
(1939) notes that young animals deprived 
of food respond to sound stimulation at a 
significantly later age than do normally 
fed rats. 

Interesting comparisons of auditory lo- 
calization in the young chimpanzee and the 
child were obtained by the Kelloggs (1933), 
who required the blindfolded subject to find 
the experimenter, whose position could be 
determined only by his voice. The child 
at 16 to 17 months made an average error 
of 40.2 degrees in localizing the sound, 
whereas the chimpanzee at 13% to 14% 
months made an average error of 25.9 de- 
grees. An 8-year-old child tested in the 
same way made an average error of 15 de- 
grees. Observations by Kuckuk (1936) 
on auditory distance perception in young 
bears are of note. 

Olfaction and Gustation. Evidence con- 
cerning olfactory and gustatory sensitivity 
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in young animals is given in Table 1 under 
the appropriate headings. Techniques ade- 
quate for measuring olfaction in young 
animals unable to make decisive motor re- 
sponses have not been worked out. Pfíafi- 
man’s technique (1936) for studying gusta- 
tory sensitivity in young animals deserves 
special mention. The number of sucking 
responses which a young animal makes to 
various solutions is recorded graphically. 
Using young kittens, Pfaffman reports dif- 
ferential sensitivity to salt and milk at 1 
day. The 10-day-old animal discriminates 
solutions of salt and bitter and shows some 
sensitivity to solutions of sweet and sour. 
Comments upon the responses of the young 
chimpanzee to gustatory and olfactory 
stimuli are given by the Kelloggs (1933). 

Touch, Pain, Temperature, and Kines- 
thesis. Since nearly all young animals ob- 
served seem to be sensitive to tactile stim- 
ulation (see Table 1), a study of the 
ontogeny of such responses must deal with 
the fetal organism. It is probable that 
thigmotaetie responses play a large part 
in the huddling behavior of young animals. 
James (1952a, 1952b), for example, care- 
fully observed newborn puppies and me- 
chanically recorded their movements to- 
ward other puppies, the mother animal, 
and decoy objects. Tactile stimuli ap- 
peared to give direction to their movements. 

Few references concerning tactual locali- 
zation in the young animal appear in the 
literature. The Kelloggs’ (1933) tests, in 
which a blunt pencil was applied to the 
body of a young chimpanzee at 10 months, 
show that the animal makes almost perfect 
localizing responses. The animal appeared 
to be very sensitive to tickling. A young 
chimpanzee which was raised from 4 weeks 
to 31 months by enclosing the limbs in 
cardboard cylinders showed, according to 
Nissen, Chow, and Semmes (1951) some 
deficiencies in tactual-motor coordination. 
The animal had difficulty in bringing the 


fingers to a stimulated region of the body 
such as the head. It also had difficulty 
learning to discriminate the position of two 
widely separated tactual pressure stimuli. 
In a visual discrimination problem on size, 
form, and depth, however, the animal per- 
formed about as well as a normal animal. 

Young animals show definite response to 
pain stimulation. (See Table 1 and also 
Anderson and Patrick, 1934.) The chim- 
panzee examined by the Kelloggs (1933) 
gave evidence of ability to localize the 
source of pain when tested at 10 months 
(p. 118). 

Numerous investigators report that they 
believe temperature variations play a dom- 
inant part in the activities of young ani- 
mals. Huddling in young rats, for exam- 
ple, is considered by Small (1899) to be a 
manifestation of the need for warmth, and 
he suggests, as do others, that the need 
for warmth may be basic in socialization. 
That variations in temperature influence 
the amount of spontaneous activity of 
young animals has been shown by Stier 
(1930). 

Orientation of young animals on an in- 
clined plane has been studied in the rat 
by Crozier and Pincus (1926, 19276, 1928, 
1929a, 1929b, 1931a, 1931b, 1932a, 1932b, 
1933) and by Pincus (1927); in mice by 
Crozier and Oxnard (1927); in the guinea 
pig by Upton (1930, 1932) and Elliott and 
Stavsky (1933); and in the kitten by 
Stavsky (1932). 


Motor Development 


A number of observations on the motor 
development of young animals are sum- 
marized in Table 1. For detailed deserip- 
tions of the motor development of specific 
animals the reader is referred to the in- 
vestigations listed in the section on the 
behavior of the newborn animal. See also 
the deseription of reflexes in puppies 
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(Bahrs, 1927); other discussions of locomo- 
tion in young animals (Hatt, 1931; Ken- 
nard, 1938; Beach, 1939) ; placing reactions 
in young animals (Tang, 1935; Warkentin 
and Smith, 1937); air-righting reflexes 
(Carmichael, 1934; Anderson and Patrick, 
1934; Warkentin and Carmichael, 1939); 
grasping in young animals (Richter, 1931) ; 
handedness in rats (Wentworth, 1938) ; 
general activity of young rats (Slonaker, 
1907, 1912); and persistence of sucking 
behavior (Lashley, 1914; Richter, 1925; 
Courthial, 1929; Ross, 1951). 

A comparison of the development of 
motor functions in the infant chimpanzee 
and the human infant may be made by 
referring to the table compiled by Shirley 
(1931), to which Jacobsen, Jacobsen, and 
Yoshioka (1932) have appended the age 
of appearance of the behavior item in ques- 
tion for the young chimpanzee they ob- 
served. The first number refers to the age 
of appearance for the human infant, and 
the second to the age for the chimpanzee. 
(See Table 2.) 

The young chimpanzee raised by the 
Kelloggs (1933) had passed through the 
stages of locomotion noted by the Jacob- 
sens and Yoshioka except the final one of 
erect walking when she was first observed 
by them at 73$ months of age (pp. 71ff.). 
Further development of climbing, jumping, 
and skipping occurred, and from the de- 
scriptions of these activities it appears that 
they reached a high level of proficiency 
comparable with the maturation and 
strength of the young chimpanzee. 

The observations of the Jacobsens and 
Yoshioka (1932) on the development of 
manipulation in the young chimpanzee are 
worthy of more elaborate description, for 
they present a direct comparison with one 
of the more complex motor developments 
of the human infant. The young chim- 
panzee shows reflex grasping at birth, con- 
tinuation of the ability to hang by one arm 


TABLE 2 


Motor DEVELOPMENT or HUMAN INFANT AND 
Youne CHIMPANZEE 


(From Jacobsen, Jacobsen, and Yoshioka, 
1932, as adapted from Shirley, 1931) 


1. Progress toward creeping goes through the 
following stages: 


4. Lifting the head, chin free, when on 
the stomach; (3/3). 
b. Lifting the head, chest. free, when on 
the stomach; (9/5). 
c. Knee pushing or swimming; (25/7). 
d. Rolling; (29/8-10). 
e. Rocking, pivoting, worming along; 
method of making progress; (37/11). 
f. Scooting backward by using the 
hands.* 
g. Creeping forward.* 
2. Progress assuming an upright posture goes 
through the following stages: 
a. Lifting the head when lying on the 
back; (15/5). 
. Sitting alone momentarily; (25/12). 
. Sitting alone; (31/13). 
. Standing holding to furniture; (42/15). 
. Pulling self to standing position by 
means of furniture; (47/15). 
Í. Sitting from standing position.* 
3. Progress toward walking goes through the 
following stages: 
a. An early period of stepping.t 
b. Standing with support of a person.t 
c. Walking with help, led by a person; 
(45/17). 
d. Standing alone; (62/20). 
€. Walking alone; (64/25-29). 


oao 


* Did not appear for the chimpanzee. 
ł Adequate tests not made for chimpanzee. 


(in contrast with its waning in the human 
infant), reaching without grasp during the 
fifth week, hand play and thumb and toe 
sucking in the seventh week, reaching and 
grasping during the eighth week, and fur- 
ther development of reaching and grasping 
during the succeeding weeks, The animal’s 
use of its mouth and its feet in reaching 
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and grasping is noted by the authors. The 
descriptions of these authors and the com- 
ments by the Kelloggs (1933) concerning 
the very fine manipulations made with the 
lips by the chimpanzee Gua (p. 59) and 
the loss of certain skills in foot grasping 
by Gua after she had worn shoes (p. 237) 
indicate that under normal conditions the 
use of these members is more persistent 
and reaches a higher level of development 
in the chimpanzee than in the child, al- 
though mouth grasping and foot reaching 
do occur in the human infant. Significant 
in the manipulations of the chimpanzee is 
the level of proficiency to which they attain 
so that the animal is able to perform such 
skilled acts as guiding a spoon to the mouth 
(twenty-first week), removing a lid from 
a small can (twenty-eighth week), holding 
a nursing-bottle in each hand (thirtieth 
week), and walking erectly while carrying 
two small objects (forty-fourth week). 

In the series of tests with common ob- 
jects which the Kelloggs used in compar- 
ing the prehension of the child and the 
chimpanzee, the child excelled the chim- 
panzee in all but the handling of the en- 
velope, which they both were able to do 
satisfactorily (pp. 61-62). 

Considerable interest has been attached 
to the development of motor reactions in 
young animals through correlative neuro- 
logical studies. It is not intended to treat 
this topic in detail here, but a few of the 
studies will be mentioned. 

The study of the “electrically excitable 
motor areas of the cortex has led to some 
observations with regard to the correlation 
of excitability and genetie development of 
certain motor reactions. The reader is re- 
ferred to Huber (1934) for an historical 
review of this problem in which reference 
is made to the work of Soltmann (1876), 
Tarchanoff (1878), Ferrier (1880), Paneth 
(1885), Mills (1898), Michailow (1910), 


” 


Bechterew (1911), Weed and Langworthy 
(1925, 1926), and Langworthy (1927), 
among others. Most of these studies have 
indicated that excitability of the cortex 
occurs some days after birth with the areas 
associated with the hindlimbs and facial 
regions excitable later than those areas as- 
sociated with the forelimbs. The conclu- 
sions listed below are ones to be found in 
the literature. 


1. There is a tendency for the appearance 
of excitability of forelimb areas before hind- 
limb areas. 

2. There is an increase in the number of 
excitable points with age. 

3. The threshold of excitability is higher 
for younger animals and decreases with age. 

4. First movements so elicited are of the 
whole limb, and movement of discrete seg- 
ments occurs later. 

5. Correlation of development of function 
with “electrical excitability” of the cortex is 
difficult to appraise at present. 


Although these conclusions probably hold 
in general, there is good reason to believe 
that some of the data upon which they 
are based will be found to be inexact, For 
example, Henry and Woolsey (1943) have 
repeated the work on the kitten, using 60- 
cycle sine-wave stimulation and exploring 
the cortex of the kitten in greater detail. 
"They find, contrary to results of previous 
workers, that electrical stimulation elicits 
responses in the newborn animal from all 
the principal motor foci which are identi- 
fiable for the adult animal. It would seem 
that erucial data should be sought for the 
fetal animal. Kennard and MeCulloch 
(1942) have examined the excitability of 
the cortex of a 3-week-old Macaca mulatta. 
Responses were more easily élicited in the 
face, less easily in the hand, and not at 
all in the leg. Relatively high voltages 
were required, and the responses were 
characterized as less diserete and slower 
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in exeeution and eessation than those of an 
adult animal. 

Attempts at correlating behavioral de- 
velopment with the myelinization of the 
nervous system have not given conclusive 
results. Watson (1903) and Angulo y 
González (1929), for example, have not 
found such a correlation. Tilney and 
Casamajor (1924) and Langworthy (1929), 
on the other hand, suggest that myeliniza- 
tion occurs before the functional develop- 
ment of the parts. 

Windle (1930) reports an inerease in the 
density of nerve fibers in the spinal cord 
with inereasing motor performance of the 
kitten. 

Studies of the bioelectrie phenomena of 
the central nervous system may in time 
give additional evidenee concerning rela- 
tionships between behavioral and neural 
development. Kornmüller's (1935) work 
and that of Jasper, Bridgman, and Car- 
michael (1937) are pioneer in this field. 

Studies of the effect of brain lesions upon 
the behavior of the young animal and its 
subsequent behavior have extended the 
correlation between neurologieal and be- 
havioral developments still further. Brooks 
and Peek (1940), removing the cortex of 
young rats during the first 5 days of post- 
natal life, found that ablation of the area 
of the cortex which for adult rats is the 
sensory motor area renders the placing and 
hopping reactions of these animals, when 
tested several months later, deficient to the 
same extent that it does those of the adult 
animal. Kennard (1936, 1938) has ob- 
served the effect of lesions made in the 
motor and premotor areas of the cortex 
in young monkeys upon their later motor 
performances. The age of the animal is 
one of the most important factors deter- 
mining the deficiencies resulting from the 
lesion, inasmuch as the loss is not as severe 
in young animals. 


Learning and Memory 


As yet the work on the modifiability of 
response and the permanence of this change 
in the young animal is somewhat fragmen- 
tary, but there are a few problems such as 
the relationship of maze learning and age 
which haye received more attention, al- 
though the results are not completely con- 
clusive, 

Incidental Observations. A number of 
incidental observations of learning in young 
animals can be found in the literature, but 
only a few items will be reported here. 
The feeding situation often provides in- 
teresting observations concerning the learn- 
ing ability of young animals. Dove (1935) 
notes that the young of animals learn early 
in life to follow the mother and to eat the 
same type of food. Foley (1935) com- 
ments that, when he entered the laboratory 
in the morning before feeding time, the 
sound of his footsteps and the closing of 
the icebox door would elicit the “hunger- 
anticipation” ery of the young monkey he 
observed. The reader will profit from the 
discussions of the Kelloggs (1933) concern- 
ing the incidental learning of Gua in the 
human environment (pp. 188 ff.). The 
chimpanzee reared by the Hayeses (1951) 
sinee its birth grew up in an environment 
which, like that of the child, required con- 
siderable learning. The baby chimp learned 
early to grasp the thumb of the hand which 
held her feeding-bottle and thus pull the 
bottle toward herself. Later she learned 
to pull a string to which the bottle was 
attached. As she grew older, she learned 
such activities as playing peek-a-boo, imi- 
tating adults by blowing a whistle, clapping 
her hands, stringing a wooden bead on a 
string, and turning à key. 

Maze Learning. There are a number of 
reports of maze-learning studies in animals 
of varying ages. Watson (1903) reports 
that young rats learn a maze more readily 
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than adult animals. Yerkes (1909) found 
that 1- to 2-month-old mice learned less 
readily than 10-month-old animals. Hub- 
bert's (1915) results indieate that younger 
rats learn better than older animals. Liu's 
(1928) animals 30 and 45 days old made 
the poorest scores, whereas animals 75 days 
old made the best scores. Animals older 
than 75 days performed less well. Stone 
(1929a, 19295) reports that young animals 
30 to 75 days old make superior scores. 
Biel (1939, 1940) found in a study of maze 
learning in young rats 16 to 29 days old 
that the older animals’ performance is sig- 
nifieantly superior to that of the younger 
ones. In an unpublished study of the writer 
it was found that no large differences in 
the ability of guinea pigs to run a maze 
are correlated with age. The younger ani- 
mals were more active than the older ones, 
but they did not make consistently superior 
performances, 

Possibly some of the apparent diserep- 
ancies in these studies can be explained par- 
tially in terms of different motivation at 
different ages. The investigations of Mar- 
golin and Bunch (1940) on the relationship 
between age and strength of hunger mo- 
tivation indicated that young rats (30 to 
40 days of age) in an obstruction box 
apparatus crossed the grid a greater num- 
ber of times than did the postpubescent 
or the adult animals. 

Comparing the maze-learning ability of 
normal adult rats, adult rats hemidecorti- 
cated at 21 days of age, and animals decor- 
ticated in adulthood, Tsang (1937a) re- 
ports that greater deficiencies exist for the 
animals older at the time of operation than 
for the ones which were younger. He re- 
ports that a loss of less than 10 per cent 
of the cortex in the adult animal is as 
serious as a loss of 40 per cent in the 
young animal. Hemidecortication in which 
a diagonal decortication (that is, anterior 
and posterior quadrants of different hemi- 


spheres) was made had a greater detri- 
mental effect than a unilateral decortication. 

Other Problems. Golubeva (1939) was 
able to condition motor responses to acous- 
tie stimuli in newborn guinea pigs. Fuller, 
Easler, and Banks (1950) were able to 
condition puppies of 18 to 21 days of age 
to light, sound, and odorous stimuli. On 
the basis of conditioned response reactions, 
they found that light is effective around 
16 days, sound about 19 days, and odor 
and contact at birth. 

Yerkes (1909) reports that young dane- 
ing mice 1 month old learn to make a 
white-black discrimination in fewer trials 
than do animals 4, 7, and 10 months old. 
Learning of a light-dark discrimination by 
kittens given differing amount of electrical 
shock for incorrect choice has been investi- 
gated by Dodson (1915). From his results 
it is indicated that the relationship of 
strength of stimulus to speed of learning 
depends upon the difficulty of the problem, 
so that with a difficult problem a medium 
shock is superior to a strong one, whereas 
with a simple problem a strong shock is 
definitely superior to a medium or a weak 
one. 

Shuey (1932) found little evidence that 
kittens between 11 and 12 weeks old at 
the beginning of training ean perform a 
simple alternation problem consisting of 
pressing two plates of the Jenkins problem 
box, although one of the nine animals 
tested seemed to have established a fairly 
consistent habit. All the kittens tested by 
Shuey (1931) in the Jenkins problem box 
learned three steps. A number of other 
steps were learned by some of the animals, 
but too few animals were used to show 
how signifieant the scores are. 

For other observations of learning see 
Kinnaman (1902), Allen (1904), Hamilton 
(1911), and Kuckuk (1936). 

Some reference is made in the literature 
to studies of immediate or deiayed memory 
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in young animals, The Kelloggs (1933) 
carried out a delayed-reaction experiment, 
with their son and the young chimpanzee 
when the subjeets were at the approximate 
ages of 10!ó to 12 months and 8 to 10 
months, respectively. Under the cireum- 
stances of their test situation, they found 
that the child could delay for 5 minutes, 
but that at 10 minutes he made errors in 
about half the trials. The animal, on the 
other hand, satisfactorily responded to the 
shorter time intervals and responded cor- 
reetly in 7 out of 10 trials for an interval 
of 30 minutes. It appears that the chim- 
panzee could delay longer than the child 
in these circumstances. It would be inter- 
esting to know the whole course of develop- 
ment for the animal and the child, 

Jacobsen, Taylor, and Haslerud (1936) 
investigated the question of immediate re- 
call after frontal lesions in young monkeys. 
They found this to be permanently abol- 
ished after lesions in the young animal as 
well as in the older animals. 

Effect of Food Deprivation on Learning. 
The question whether food deprivation in 
the very young animal has any deleterious 
effects upon subsequent learning has been 
studied by several investigators. Biel 
(1938) examined the effects upon the maze- 
learning behavior of young animals of se- 
vere inanition brought about by subjecting 
them to reduced food intake. He found no 
deleterious effect in their learning of the 
Warden U-maze or the Stone multiple-T 
maze. Using a multiple-T water maze, he 
found that rats subjected to food depriva- 
tion performed less efficiently at a later 
age than normally fed rats (1939). 

Deprivation of vitamin B is shown by 
several workers to be detrimental to sub- 
sequent maze learning (Maurer and Tsai, 
1929, 1930; Bernhardt, 1934; Maurer, 
1935a, Poe, Poe, and Muenzinger, 1936, 
1937; and Bernhardt and Herbert, 1937). 
Vitamin By deficiency beginning at 2 weeks 


gives less retardation than B, or B complex 
deficit according to Muenzinger, Poe, and 
Poe (1937), although Maurer (19355) 
showed retardation when the deprivation 
is begun earlier than at 2 weeks of age. 
The animals show greater deprivation when 
they are given a diet lacking vitamin B 
during the nursing period than at a later 
age. O'Neill (1949) repeated the work on 
vitamin B deficiency, using controlled 
amounts of vitamin B,. He found that 
larger amounts of thiamine led to improved 
performance in learning a water maze. If 
the rats received an excess of B,, no further 
improvement was indicated by the addition 
of other elements of the vitamin B complex. 

Biel and Wickens (1941) have shown 
that rats deprived of vitamin B, from ap- 
proximately 1 week of age were when com- 
pared with normal animals at 7 to 10 weeks 
of age significantly poorer in the condition- 
ing of eyelid responses. 

Acute vitamin A shortage does not lead 
to as severe retardation in nursing rats a8 
a vitamin B deficiency. The number of 
trials for learning a maze is not significantly 
different from the learning of normals, al- 
though the time scores are reliably different, 
indicating loss of speed (Maurer, 1935c). 

The effects of several other types of food 
have been studied using young animals as 
subjects. The maze performance of young 
rats fed a diet of whole pasteurized cow’s 
milk is not different from that of normally 
fed controls (Maurer, 1935d). Porter, 
Griffin, and Stone (1951) found that groups 
of rats, 29 days and older, fed diets which 
were chosen to affect glutamic acid metab- 
olism did not show significant differences 
in performance on an 8-unit Warden water 
maze. Young albino rats fed a diet ar- 
ranged to produce an amino acid deficiency 
learned a simple tunnel maze somewhat 
better but not significantly so than litter- 
mate controls (Bevan and Freeman, 1952). 
The control animals were fed a standard 
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diet restricted in weight to that of the 
experimental animals’ previous day's diet. 
On relearning, the control group performed 
reliably. better. 

Effect of Electroconvulsive Shock on 
Learning. According to experiments by 
Eriksen, Porter, and Stone (1948), the 
learning of the Stone multiple-T maze by 
rats given one electroconvulsive shock daily 
during the age period from 20 to 30 days 
and trained after a 10- (or 20-) day post 
recovery period for 15 days on the maze 
was somewhat inferior to that of litter- 
mate controls whieh had received no shock 
treatment, Although no gross behavioral 
differences were noted, the differences were 
statistically significant when the data were 
analyzed. Animals similarly shocked at 
the same early age but given 74 to 90 days 
post-shock rest before being trained on the 
maze (Porter, Stone, and Eriksen, 1948) 
were inferior in performance to a control 
group. Whether the decrement is a func- 
tion of the age of the animal at the time 
of shock has not been determined, but, as 
these investigators point out, the problem 
should be systematically studied. 

Similar results were obtained by Bern- 
berg (1951) with slightly older rats (35 to 
44 days) at the time of receiving electro- 
convulsive shock or electronarcosis treat- 
ment. The animals which had undergone 
either the electroconvulsive shock or the 
electronarcosis treatment did not learn the 
Stone multiple-T maze as well as the con- 
trol animals. 

Effect of Anoxia on Learning. Studies 
on the effect of anoxia at birth or shortly 
thereafter upon the behavior of animals 
provide experimental evidence to consider 
along with clinical studies of human infants. 
Becker (1950) and Becker and Donnell 
(1952) found that guinea pigs asphyxiated 
at birth and tested in a simple alternation 
maze were less active than litter-mate con- 
trols and were inferior to them in learning 


ability and retentive capacity. Meier and 
Bunch (1950) investigated the effect of a 
30-minute period of oxygen deprivation 
undergone within 3 hours of birth upon 
learning, relearning, and reversing a posi- 
tion habit. In initial learning and relearn- 
ing when animals were between 75 and 100 
days of age, the litter-mate controls per- 
formed better but the difference was not 
statistically reliable. In learning to re- 
verse the position habit, the controls were 
superior at a 2-day interval, but the anoxic 
animals were superior in reversing the habit 
after an interval of 14 days. Armitage 
(1952) found that offspring of female rats 
which had been given varying dosages of 
barbiturates at the time of parturition were 
inferior in learning and reasoning tests to 
normal animals when tested at 90 days of 
age. 

Infantile Experiences as Determinants of 
Adult Behavior. One of the important 
questions for which partial answers can be 
supplied from the behavior of animals is 
the effect of infantile experiences upon later 
adult behavior. The problem has its. sig- 
nificance in that this basie psychoanalytic 
doctrine can be subjected to controlled 
experimental analysis. One specific experi- 
ment on the topic was carried out by Hunt 
and his co-workers (1941, 1947) on the 
effect of infantile feeding frustration upon 
adult hoarding in the albino rat. In these 
experiments young rats shortly after wean- 
ing were subjected for 15 days to feedings 
consisting of 10-minute group feedings of 
a wet mash at irregular intervals varying 
from 9 to 36 hours. Litter-mate controls 
had wet mash available to them continu- 
ously. After these 15 days the animals 
were given unlimited food. When the ani- 
mals were about 7 months old, they were 
tested by allowing them to obtain and 
hoard food pellets for 30 minutes on each 
of 3 successive days. All the animals, in- 
cluding the experimental and the control 


200 ANIMAL INFANCY 


rats, were given a limited diet (adult feed- 
ing frustration situation) for 5 days, which 
was followed by 4 days of trials of 30 min- 
utes in whieh they were allowed to hoard. 
The results showed that the animals 
hoarded little, even the ones that had been 
subjected to feeding frustration in infancy. 
After the adult feeding frustration, the ex- 
perimental animals hoarded more than the 
control animals. Hunt (1941) interprets 
the results in terms of learning theory. 

McKelvey and Marx (1951) did not cor- 
roborate the earlier results of Hunt. Their 
two groups of experimental animals, rats 
deprived of food or water for 15 days just 
after weaning, did not hoard significantly 
more than the control animals when they 
were tested during trial periods after they 
had reached 130 days of age. Food-de- 
prived males did hoard significantly more 
on post-deprivation tests than did control 
males. In an effort to reconcile the con- 
flicting results on infantile deprivation and 
hoarding, Marx (1952) further tested the 
hypothesis that inereased adult food hoard- 
ing in animals deprived during infaney may 
come about as a result of an inereased rate 
of eating. Signifieant differences in rate of 
eating between rats deprived in infancy 
and control rats were found for the first 
day of the adult hoarding trials, but by the 
end of the 7-day deprivation trial period 
the differenees had disappeared. There 
were no differences in amount of hoarding. 

In the experiments of Porter, Webster, 
and Lieklider (1951) it was found that 
young post-weanling rats (26 and 33 days 
of age) hoarded very few pellets whereas 
these same animals after 2 days of food 
deprivation hoarded on an average almost 
10 pellets per 30-minute test. Compared 
with the scores of older animals, both pre- 
deprivation and post-deprivation scores are 
much lower for the young animal. There 
is an inereasing amount of hoarding as the 
rats are older when first tested. 


In Kahn's (1951) experiment on the ef- 
fect of severe defeat at various age levels 
on the aggressive behavior of mice, trained 
fighter mice were allowed to attack non- 
trained mice. Three groups of mice, 21, 35, 
and 60 or more days of age, were the ex- 
perimental animals, Thirty days after the 
attaeks by the fighter mice, both the experi- 
mental animal and its litter-mate control 
were subjected to a test for aggressiveness 
against another mouse. In general the 
study indieated that at maturity the ag- 
gressive behavior of the animals which were 
young at the time of the fighter attacks was 
less than that of the animals which were 
mature, suggesting that this type of early 
traumatie experience has more effect upon 
later behavior than a traumatic experience 
later in life or at maturity. 

Another type of infantile experience and 
its relation to later behavior are reported 
by Hall and Whiteman (1951). They stud- 
ied the effect of an intense sound stimulus 
administered to mice at the ages of 4 to 7 
days by testing them in several different 
ways at a later age. In the first open-field 
test the control animals showed markedly 
fewer signs of emotional reaction than the 
experimental animals. In the stovepipe test 
the performance of the control animals was 
somewhat superior. Both experimental and 
control animals showed fewer emotional 
signs with more experience in the test situa- 
tions. Griffiths and Stringer (1952), giving 
young rats in their experimental groups in- 
tense auditory stimulation, rapid rotation, 
extremes of temperature, or shock on an 
electric grid from the first day of life, found 
no statistically reliable differences between 
the experimental and control animals. 
They conclude that “subjection to intense 
stimulation during infancy does not meas- 
urably affect adult behavior in the rat” 
(p. 305). 

Competition for food by adult mice which 
either had been trained to compete for food 
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when hungry for 7 one-a-day trials begin- 
ning at 29 days of age or allowed one single 
experience in competition at 33 days of age 
was studied by Frederieson (1951). He 
found that, when the animals were retested 
at 72 days of age, they competed over food 
even though they were not hungry. Litter- 
mate controls raised under conditions which 
did not allow competition for food did not 
compete for food on similar tests when not 
hungry. 

The effect of early experience on learn- 
ing and problem-solving behavior is shown 
in a number of studies which have con- 
cerned the effect of a varied or of a limited 
environment on the animal. Hebb (1947) 
in exploratory studies showed that animals 
raised in a limited environment performed 
more poorly in simple problem-solving 
tasks than animals raised as pets without 
as much cage restriction. Animals blinded 
late in life performed somewhat better in 
maze learning and problem solving than 
those blinded early in life. Bingham and 
Griffiths (1952) coneluded that young rats 
reared in a richer environment (a room 
containing such items as tunnels and in- 
clined planes) were superior in learning the 
Warner-Warden maze and an inclined-plane 
maze to animals reared in small “squeeze” 
boxes or regular laboratory cages. Forgays 
and Forgays (1952) likewise found that rats 
reared in a free-environmental situation 
from 26 days until about 90 days of age 
were distinetly superior to rats reared in 
mesh cages. Rats reared in a free environ- 
ment which contained “playthings” in the 
form of simple wooden and metal struc- 
tures were superior to other animals reared 
in a free environment. Hymovitch (1952) 
reported that rats reared in free-environ- 
ment situations proved superior on a closed- 
field test given at maturity to animals 
reared in standard cages, small mesh cages, 
stovepipe cages, or activity wheels. These 
groups did not differ significantly in per- 


formance on a 10-unit enclosed T-maze. 
Furthermore, early free-environment ex- 
perience proved superior to late free- 
environment experience. Although late- 
blinded rats performed better on a closed- 
field test than early-blinded rats, the dif- 
ferences in mean error scores between the 
groups were not significant. 

In summary, the studies described here 
have confirmed the fact that infantile ex- 
periences may affect later behavior. How- 
ever, this effect is not necessarily inevitable, 
and it is quite possible that the animal will 
react after initial readjustment in a manner 
similar to that of the nonstimulated animal, 


Emotional Behavior 


Evidence for the development of emotion 
in young animals will be limited in this 
review almost entirely to a discussion of 
emotional development in subhuman pri- 
mates. Avoidance responses and aggressive 
responses are, of course, to be noted in 
other animals. Small (1899), for example, 
notes that fear in young rats develops con- 
siderably after the onset of visual and audi- 
tory funetions, and he believes that the 
young give evidence of pleasurable emo- 
tions, for they “show signs of satisfaction 
when hunger and the desire for warmth 
are satisfied" (p. 98). Kellogg (1931), 
however, did not find evidence of fear of 
a moving stimulus in young rats (4 to 5 
weeks old). 

The aggressive behavior of eats toward 
rats has often been cited as an instance 
of instinetive behavior. Early observations 
showed that kittens do kill rats (Yerkes 
and Bloomfield, 1910), but more recent 
studies have shown certain variations in 
rat-killing behavior in young kittens. Rog- 
ers (1932) noted that the young kitten 
reacts differently to the rat, depending 
upon whether olfactory, visual, or tactual 
cues are dominant and whether or not the 
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animal is hungry. The 5-week-old kitten 
observed by McDougall and McDougall 
(1927) did kill wild mice, but it did not in 
the time of the observations kill several 
white rats with which it was eaged from 
time to time. Kuo (1930) showed that 
animals reared in isolation killed less fre- 
quently than those reared with an adult in 
a rat-killing environment. Some animals 
which had previously not killed rats did so 
after they had seen this done, whereas ani- 
mals reared with rats did not kill a rat 
like their cage-mate and, when allowed to 
watch another eat kill a rat, still failed to 
make frequent responses of this nature. 
Studies by Kuo (1938) show that, when 
kittens were reared together and with two 
cage-mate rats, they very seldom killed a 
eage-mate although they frequently ate a 
shaved rat or the young of the cage-mate 
rats (as did the adult rats themselves at 
times). 

Young wood rats, according to observa- 
tions of Richardson (19425), when their 
eyes were yet unopened reacted toward 
snakes as inanimate objects. When the 
young were 26 days old (eyes open 11 days), 
they gave an alarm thump when confronted 
with the snake. Even older animals gave a 
more typical fear response, although they 
had had no previous experience with snakes. 

The monkey observed by Lashley and 
Watson (1913) showed avoidance responses 
to such noises as rustling paper at 3 weeks 
of age. Tinklepaugh and Hartman (1932) 
observed that, as long as the young mon- 
keys under 2 weeks of age were clinging 
to some object, loud noises or stimuli which 
might lead to fear behavior were not ef- 
fective. If the animal was prevented from 
clinging or grasping, however, it showed 
some fear. Thwarting of the movement of 
the animal resulted in anger responses. 
Bingham (1927) reports that one young 
chimpanzee which he observed gave evi- 
dence of fear of the male parent by run- 


ning to the female parent and clinging to 
her when the adult male was excited. 

Several studies are reported from the 
Yale laboratories with regard to the devel- 
opment of emotional behavior in the chim- 
panzee. Jacobsen, Jacobsen, and Yoshioka 
(1932) report that patterns of fear, anger, 
mild fear, timidity, and mild excitement 
may be distinguished for the young chim- 
panzee. Patterns of fear and anger, al- 
though not well differentiated at first, could 
be observed from birth. The early fear re- 
sponses were indicated by “clenching of 
feet and hands, drawing up of the arms and 
legs, and a tendency to cling to objects; by 
wrinkling of the face and retraction of the 
lips; and by a high-pitched crescendo 
seream” (p. 63). This behavior was elic- 
ited aecording to the authors in several 
situations: “(1) picking up the infant from 
the crib, a sudden light touch on various 
parts of the body, and sudden jarring of 
the crib; (2) complete removal of support 
when the infant was held in the arms; and 
(3) sudden intense noises” (p. 63). Some 
modifications of the response occurred dur- 
ing the first 3 months, and later, with the 
development of progression, the animal was 
able to retreat from the situation. 

Anger as a response during the first 6 
months was difficult to distinguish from 
fear. What the authors consider a clear- 
cut instance of anger was observed during 
the twelfth week when the animal rejected 
a nursing-bottle after she had eaten. 
Thereafter on several occasions the chim- 
panzee screamed angrily when left alone. 
Later, anger was often set up by some ac- 
tivity of the animal which was interrupted 
or forced upon her. 

The Jacobsens and Yoshioka differentiate 
fear from mild fear in that: 


(1) Mild fear or timidity did not appear 
until the fourth or fifth month, when the 
infant showed marked disturbance if a 
stranger approached her crib or attempted 
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to handle her; (2) there was whimpering 
rather than screaming; (3) while the ani- 
mal retreated under both conditions, in 
timidity the retreat was less rapid and less 
intense; the object was observed more or 
less continuously during withdrawal in con- 
trast to the headlong flight in fear; (4) 
timidity was more readily overcome than 
fear [pp. 69-70]. 


Mild excitement is described by the Ja- 
cobsens and Yoshioka as indicated by 


(1) approach toward or manipulation of 
the stimulating object or person, in con- 
trast to withdrawal in timidity; (2) marked 
freedom of movement in contrast to the 
tension of fear and anger; and (3) usually 
vocalization of a distinctive type, namely, 
the soft bark which later was replaced upon 
occasion by rapid inspiration and expira- 
tion without laryngeal sound production 
[p. 70]. 


Yerkes and Yerkes (1936) observed the 
behavior of chimpanzees of different ages 
when a series of animate and inanimate 
objects were placed before them. The 
youngest chimpanzees, ranging in age from 
1 to 2 years, were in general less respon- 
sive than slightly older or adult animals. 
These workers point out the importance of 
perceptual development and experience in 
the genesis of the avoidance response, and 
they suggest as possible stimulus character- 
istics predominant in the response: visual 
movement, intensity, suddenness, and ra- 
pidity of change in stimulus. 

Haslerud’s (1938) study of the effect of 
animate and inanimate objects in a food- 
securing situation upon the animals pre- 
viously observed by Yerkes and Yerkes 
(1936) indicates that the younger animals 
showed less avoidance of an inanimate ob- 
ject than they did of an animate object, 
but the adults showed only slightly less 
avoidance of the inanimate object than of 
its animate counterpart. 


McCulloch and Haslerud (1939) observed 
a chimpanzee, reared in isolation, in the 
food-approach situation. At the first test, 
at 7 months of age, it was found that only 
moving objects elicited avoidance responses. 
Definite avoidance responses were made to 
a live alligator and a bouncing ball. Some 
aggression was shown toward a bouncing 
ball, but on the whole very little response 
was of the aggressive type. Some months 
later, at the age of 15 months, the chim- 
panzee showed more avoidance behavior 
and more aggressive behavior to a wider 
range of stimuli. The animal no longer 
avoided objects on the basis of movement 
alone, however. 

The emotional behavior of the infant 
ape, Gua, is deseribed by the Kelloggs 
(1933) as being predominantly fear behav- 
ior, but including also evidence of anger, 
mild anger, jealousy, anxiety, and pleasant 
emotions. At first the principal conditions 
for eliciting fear behavior were loss of sup- 
port and being alone, but later the sud- 
denness or abruptness of occurrence of 
strange objects or persons presented visu- 
ally, auditorially, or tactually called forth 
an avoidance response. Often the animal 
retreated toward the human person in her 
environment. 

Yerkes and Tomilin (1935) report rela- 
tively little behavior of sexual significance 
on the part of infant chimpanzees. They 
state that “there are instances, but the sur- 
prising limitation in variety as well as in 
frequency suggests that they are excep- 
tions” (p. 339). 


Social Behavior 


The study of the development of social 
behavior in young animals presents a very 
fertile field for investigations inasmuch as 
in mammals so many different patterns of 
adult social behavior seem to exist. To 
what extent these patterns are modifiable 
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is an interesting question. Since the pos- 
sibility of many mammals’ existing apart 
from the female adult during the neonatal 
period is very slight—although a large and 
well-developed animal such as the guinea 
pig might occasionally live !—eomplete iso- 
lation is not likely. Many mammalian 
young, however, can be almost completely 
isolated so that an exaet study of the de- 
velopment of the animal under known con- 
ditions of social stimulation ean be made. 
The complexity of social relationships 
between young and adult animals varies 
considerably. There are some mammals 
where the main “social” factors seem to 
be need for warmth and food on the part 
of the young, the guinea pig representing 
this level of development. Still other ani- 
mals are born in such a weak state that 
additional “social” factors must be sought 
in the behavior of the maternal animal, 
for the offspring are too immature to re- 
act in any fashion completely adequate for 
maintenance of life. On the other hand, 
some animals, such as the opossum, are 
extremely immature at birth but are able 
to make adequate adjustments without the 
aid of the adult (Hartman, 1920). At later 
ages the young too give evidence of reac- 
tions to the adult which are social in char- 
acter, although, as soon as self-sufficiency is 
reached and weaning occurs, there may be 
no longer any special social bonds between 
the animals. Still other animals, extremely 
immature at birth, are cared for by the 
female until the young are weaned and 
sometimes longer, but reciprocal social re- 
lationships exist for a period of time after 
this. In contrast to the normal care of 
the newborn by the adult mother are the 
statements found from time to time in the 
literature that the adult mother often kills 
some or all of the newborn animals, See, 
1 The writer has raised several guinea pigs in isola- 


tion without forced feedings of any sort, although 
food was left within the cage. Mortality is high. 


for example, the study of Pearson and Bas- 
sett (1946). Instances of maternal care of 
the young in various species may be found 
in the surveys of Mitchell (1912), Lang 
(1925), Yerkes and Yerkes (1929), and 
Causey and Waters (1936), as well as in 
many of the references cited previously in 
the section on the behavior of the newborn 
animal. 

For the typical laboratory animals a 
number of observations concerning ma- 
ternal care of the young have been made. 
The adult female rat makes preparations 
in the form of nest building before parturi- 
tion, collects the young into the nest, and 
hovers over them, allowing them to suckle 
(Kinder, 1927; Sturman-Hulbe and Stone, 
1929; Wiesner and Sheard, 1933). Retriev- 
ing behavior oceurs for a period of several 
weeks until the animals start crawling in 
and out of the nest at about 17 to 20 days 
of age (Sturman-Huibe and Stone, 1929). 
Maternal behavior of rats with cortical le- 
sions is inferior to that of normal animals, 
according to Beach (1938), but animals op- 
erated upon in infancy are usually superior 
to adult operates, 

Other animals, such as the guinea pig, 
clean the young after birth in a more or 
less haphazard fashion, allow the young to 
suckle, but seem to make no attempts to 
gather the young about them although the 
young are usually to be found in the near 
vicinity of the adult. Seward and Seward 
(1940), in a study of the maternal drive 
of adult guinea pigs, found that the ani- 
mal crosses to a litter in a shorter time 
just after parturition than it does several 
weeks later. Seward (1940), attempting 
to analyze more systematically the many 
factors which go to make up filial behavior 
in the guinea pig, found that the average 
time for crossing to the incentive compart- 
ment decreases after the animals are 1 
week old with little difference in the num- 
ber of crossings in a period of 10 minutes 
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for either the unfed or the fed group. The 
difference in time of running to an empty 
compartment and to the mother is in fa- 
vor of the adult guinea pig as an incen- 
tive. Seward suggests two factors as play- 
ing the major part in filial behavior: (1) 
a biological factor, the need for warmth in 
addition to food, and (2) a social factor, 
the result of conditioning to the mother. 
Evidence fully supporting the theory is not 
given, but the study is a further step in 
applying adequate techniques to develop- 
mental problems. 

Little behavior of the paternal sort has 
ordinarily been observed in accounts of so- 
cial behavior, although occasionally obser- 
vations sueh as those of Horner (1947) 
have been noted. But it must be remem- 
bered that many of our studies of those 
animals in which such behavior might be 
expeeted have been made under conditions 
of isolation or under laboratory conditions 
where natural groupings of the animals did 
not occur. It is well to remember these 
limitations in interpreting our knowledge of 
the normal social development of the young 
animal. For a discussion of the relation- 
ship between parent and offspring in which 
à wide survey of animal groups is made, see 
Mitchell (1912), and for a classification of 
social groupings see Alverdes (1927). 

A detailed study of the development, es- 
pecially social development, of puppies has 
been reported by Scott and Marston 
(1950). Seventy-three animals of seven- 
teen litters and seven breeds were observed 
under very earefully controlled conditions 
of rearing. For four periods of develop- 
ment, neonatal until opening of eyes, tran- 
sition until leaving of nest, period of so- 
cialization until weaning, and juvenile until 
maturity, they diseuss social development. 
under the general headings: (1) ingestive 
behavior, (2) eliminative behavior, (3) in- 
vestigative behavior, (4) et-epimeletie be- 
havior, (5) contactual behavior, and (6) 


agonistic or conflict behavior. Allelomi- 
metic behavior and sexual behavior are also 
included in the last two developmental 
periods. 

Other studies on special aspects of social 
behavior in puppies include examination of 
dominance-submission differences in a com- 
petitive feeding situation (James, 1949) and 
social facilitation of eating (Ross and Ross, 
19492, 1949b). 

Scott's (1945) observations on the social 
behavior of a small flock of domestie sheep 
were made over a period of 4 years under 
conditions in which there was a minimum 
of human interference. The early forms of 
social behavior include such activities as 
eating-nursing, shelter-seeking, and investi- 
gating. Later the young lambs join other 
lambs in a play consisting largely of imma- 
ture forms of adult behavior. 

Most complete details concerning the so- 
cial relationships of young and adult sub- 
human primates come from the work of 
the Yale laboratories (see, for example, 
Yerkes and Tomilin, 1935). Carpenter’s 
(1934) observations of young and female 
howling monkeys in their native habitat 
show that the young animals cling to and 
climb upon the adult and that the adult 
orients the infant toward her and prevents 
it from climbing too far, retrieves the in- 
fant when it falls, and seems to give it a 
certain amount of tuition as it grows older. 
The young react fairly specifically to their 
mothers after they are a few days old. 
Carpenter suggests that the strength of the 
social bonds between the adult and young 
reach their maximum at about 8 to 10 
months and decline thereafter. (See also, 
for descriptions of the young primate, Lash- 
ley and Watson, 1913; Allesch, 1921; Bing- 
ham, 1927; and Tinklepaugh and Hart- 
man, 1932.) 

Evidences of maternal tuition in certain 
activities of the infant, such as Carpenter 
(1934) mentions, have been cited by other 
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investigators. Yerkes and Tomilin (1935) 
comment with regard to this that "effects 
are achieved, whether or not intentionally, 
as result of example, request, command, 
prohibition, prevention" (p. 342). 

Very little is known about the relation- 
ships among the adult male, adult female, 
juveniles, and young subhuman primates. 
Bingham (1927) observed a family of a 
male, a female, and an infant ehimpanzee 
in its second year. He comments that the 
male animal neither interfered with the 
female and the child nor did he assume re- 
sponsibility for the child.  Carpenter's 
(1934) account of monkeys in their native 
habitat gives evidence of the concern of 
all animals in the group at the cries of a 
fallen young animal. (See also Yerkes, 
1936.) 

Likewise, little is known about the rela- 
tionships of young animals to each other 
in a naturalistic situation. Carpenter 
(1934) comments upon the attempts of the 
juveniles in a group of howling monkeys to 
pull an infant away or to wedge themselves 
in a position near the adult. Tomilin and 
Yerkes (1935) report the activities of a 
pair of infant chimpanzee twins. 

The social behavior of animals reared in 
isolation for a large part of their life is 
commented upon by Jaoebsen, Jacobsen, 
and Yoshioka (1932) and by Foley (1935). 

Grooming behavior is probably very in- 
frequent for the subhuman primate infant 
(Yerkes, 1933), but an instance of such 
is reported by the Jacobsens and Yoshioka 
(1932) for the chimpanzee in the thirty- 
ninth week. 

Play. Considerable interest in the play 
of young animals has been evidenced since 
the publication in 1896 of Groos's The Play 
of Animals. General comments on the sub- 
ject can be found in Mitchell (1912), Beach 
(1945), and Sehlosberg (1947), and a num- 
ber of observations are reported below. 
Many young animals give evidence of play 


behavior of the running, jumping, climbing, 
biting sort. (See, for example, Mills, 1898; 
Small, 1899; and Allen, 1904.) This type 
of activity becomes more easily identifiable 
in the more developed animals. Scott 
(1945) classifies various sorts of playful be- 
havior in lambs as sexual, fighting, and 
allelomimetie such as running together, 
gamboling, and game playing. Foley 
(1935) reports play behavior in the young 
monkey consisting of running, jumping, and 
leaping upon objects. An increase in play 
behavior occurred after 18 months, when 
the animal was placed with other animals, 
Instead of a self-directed play which had 
previously seemed to be the rule, the ani- 
mal’s activity now seemed to be externally 
directed. There may be some question 
whether this transfer resulted from the 
termination of the isolation of the animal, 
for Lashley and Watson (1913) noted be- 
havior which Foley considers comparable in 
a young monkey before 15 weeks. 
Carpenter (1934), in his observations of 
young howling monkeys, notes that the 
young animals may play alone or with 
small objects and at a later age may play 
with other animals in wrestling or chasing 
types of play. The play activity “rises to 
a maximum by the time the animal is 
classed as a juvenile 1, and following a pe- 
riod of development there is a rather sharp 
decline in the amount of play” (p. 79). 
The Jacobsens and Yoshioka (1982) sug- 
gest the following analysis of play behavior 
in the chimpanzee they observed. They 
note exploration, manipulation, and simple 
play, which occurred infrequently during 
the first 2 months and developed into a 
tactile examination of objects during the 
third month. Organized play, “in which 
the animal organized diverse activities in 
relationship to a central point” (p. 72), 
was observed first during the sixth month. 
A third type of play, bodily activity as 
play, seems to have developed with the 
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motor development of the animal A 
fourth type, classed as play and manipula- 
tion essentially social, was evidenced in 
such behavior as the threatening and at- 
tacking responses with which the animal 
approached the human observers, a pet dog, 
and other infant chimpanzees. 

Accounts of the play of the young chim- 
panzee reared in a human environment are 
given by the Kelloggs (1933) and C. Hayes 
(1951). The story of the play activities of 
the animal reared by the Kelloggs begins 
at the age of 744 months and is illuminating 
with regard to the type of play entered into 
by a chimpanzee and a human child. The 
ape raised by the Hayeses grew up much 
as an “only” child in an environment as 
nearly like that provided for a human being 
as could be arranged. Both of these animals 
showed highly advanced play behavior, in- 
cluding physical activities like swinging, 
playing tag and peek-a-boo, and play with 
toys and objects appropriated for toys and 
the like. 

For other descriptions of play activities, 
see Bingham (1927) and Yerkes and Tomi- 
lin (1935). 

Vocalization. Most of the references to 
the behavior of young animals include some 
descriptions of the vocalizations of the ani- 
mal—the birth ery, the eries of the young 
when not sucking, the cries occurring dur- 
ing play, startle cries, hunger cries, ete. 
Descriptions of the vocalizations of mon- 
keys and chimpanzees, with some comment 
on the possible function of such vocaliza- 
tions, are to be found in Jacobsen, Jacob- 
sen, and Yoshioka (1932), Kellogg and Kel- 
logg (1933), Carpenter (1934), Foley 
(1935), and Yerkes and Tomilin (1935). 
According to Yerkes and Tomilin, the in- 
fant chimpanzee’s vocalizations include a 
shrill birth ery, cries of wh-uh, barks of 
00-00, whimpering, whining, shouting, and 
sereaming. They believe the adult recog- 
nizes these cries not so much in terms of 


the kind of vocalization as in their pitch, 
volume, and abruptness. The young ani- 
mal seems to learn very slowly to react 
to the sounds and gestures of the adult, 
but it finally responds differentially to a 
great many sounds. The observations of 
the Kelloggs agree with those of Yerkes 
and Tomilin. Their observations further 
indicate that the young ape gives no evi- 
dence of learning the vocalizations of hu- 
man beings but that the animal does re- 
spond quite definitely to some of the words 
of the human being, 

One of the main projeets to whieh the 
Hayeses (1950, 1951) devoted their atten- 
tion was the development of language in 
the chimpanzee. As a very young animal, 
the chimpanzee, Viki, brought up in their 
home seldom made any sounds, Unlike the 
human infant, she never eried but did make 
the sound of 00-00, 00-00, which could turn 
into a scream if the animal were under se- 
vere stress such as falling. At 1 week Viki 
said the sound wh-uh-uh-uh, and she gave 
a chimpanzee bark at 5 weeks of age. She 
used the sound described as a food bark at 
14 weeks. She also made other combina- 
tions of sounds, but these did not compare 
in frequeney or variety with the babblings 
of babies. At 5 months, training was begun 
to get Viki to voealize to the command 
"speak," At 10 months she made the 
sound of ahhh and reached for food. This 
was the sound she used in "asking" situa- 
tions. Later by manipulation of the lips 
of the animal she was taught three words, 
ma ma, papa, and cup. 

While Viki's vocalizations of sounds like 
those of the human adults with whom she 
lived were very limited, her understanding 
of sounds advanced much further. To be 
sure, responses were sometimes dependent 
upon the situation and did not always 
oceur, even though the animal had previ- 
ously responded quite correctly. In gen- 
eral, language development in the chimpan- 
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zee is limited. Hayes (1950) believes that 
“the chimpanzee’s failure to talk is not due 
to inadequate speech organs or general in- 
telligence, but rather to a neurological con- 
dition similar to aphasia” (p. 276). 

Effect of Isolation. In one study on the 
effect of isolation upon social behavior Bay- 
roff (1936) reared rats in isolation from the 
twentieth day to approximately the one 
hundred and fifteenth day. Using a tech- 
nique designed to test whether the animal 
displayed any behavior indicating social 
preference, he found none indicated in his 
results. The technique used, however, 
while allowing a response of a social na- 
ture, also permitted the establishment of 
a positional habit on the part of the ani- 
mal. Accordingly, Bayroff (1940) used an- 
other technique which made it necessary for 
rats swimming under water to reach the 
escape compartment first in order to be re- 
leased. No significant differences appeared 
in the speed of swimming of animals reared 
in isolation after weaning from that of ani- 
mals reared together. The experimenter 
concludes that “the nature of the early 
life is not the principal determiner of suc- 
cess in the competition” (p. 306). 

Descriptive accounts of young primates 
reared in isolation are given by Jacobsen, 
Jacobsen, and Yoshioka (1932) and by 
Foley (1934). 


Need for Further Work 


The reader who has followed the course 
of this chapter has probably been impressed 
by several facts: (1) the accumulation of 
observations regarding the ontogenetic de- 
velopment of behavior in numerous mam- 
malian groups; (2) the incompleteness of 
data and possible inaccuracy of some con- 
clusions; (3) the growing number of ex- 
perimental studies involving the young ani- 
mal; and (4) the importance of knowledge 
in this field for the ultimate solution of 


certain insistent problems in genetic psy- 
chology. Considerable work remains yet to 
be done. Descriptive studies are by no 
means complete, and experimental studies 
utilizing precise methods and satisfactory 
quantitative measurements are relatively 
few. Yet these basic studies must be made 
before problems dealing with larger aspects 
of genetic psychology can be treated suc- 
cessfully. 

There have been in the past few years 
additions to the research on young animals. 
Some descriptive reports have been made 
on the genetic development of domestic and 
typical laboratory animals and also on the 
growth of animals in their native habitats. 
Furthermore, more experimental studies 
have been undertaken, many of these in 
new areas of investigation, as, for example, 
the effects of nutritive material on behavior, 
electroconvulsive shock on later learning, 
natal anoxia on learning, and early experi- 
ences of various sorts upon later behavior. 
Some of this research has been directly ini- 
tiated in response to the need for experi- 
mental data on topics of great import in 
child development for which data other 
than clinical records are not likely to be- 
come readily available. 

Probably most adequately treated up to 
now is the development of motor responses 
in young animals. Here the responses are 
less difficult to observe, and several groups 
of scientifie workers other than psycholo- 
gists have been interested in the problem. 
Relatively lacking in experimental work, 
but yet providing richly provocative mate- 
rial for research, is the analysis of the per- 
ceptual responses of the young animal. Ad- 
ditional work is needed on the problems of 
learning, memory, and intelligence; and an 
increased interest and the use of more ade- 
quate techniques for observation should 
contribute further work upon the problems 
of emotional and social development. 
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CHAPTER 4 


THE NEONATE? 
Karu C. PRATT 


Birth 


Nature and Significance. Birth is the 
term applied to the transfer of the devel- 
oping child from the uterine environment 
to that of the external world. It is accom- 
plished by contractions of the uterus which, 
by exerting pressure, rupture the fetal mem- 
branes and expel the child through the 
birth canal. This event severs the parasitic 
connections with the mother and necessi- 
tates an autonomy of vegetative functions 
if the child is to survive. The effects of 
birth on the infant may be inconsequential 
and transitory or they may greatly affect 
the course of subsequent development. 

Organismic Changes. In the fetal en- 
vironment the child leads a parasitic exist- 
ence. It is dependent upon the maternal 
organism for external respiration, for di- 
gestion of food and the preparation of nu- 
trient materials, for excretory functions, for 
thermal regulation, and for protection. 

During the birth process the circulatory 
relations with the maternal organism (by 
way of the umbilical cord and the placenta) 
are at first disturbed and then broken off. 
At about this time the crucial vegetative 
function, external respiration, must appear 
or the child will be asphyxiated. Clifford 
(1941) found that over one-half of “live- 
born” infant deaths are caused by asphyxia. 

Up to the onset of the birth ery the lungs 
have been uninflated and nonfunctional. 

1 The writer is indebted to Dr. O. C. Irwin and to 


Dr. D. M. Trout for suggestions and for criticism in 
the preparation of this chapter. 


Two major theories, according to Fernan- 
dez (1918) and Feldman (1920), have been 
advanced to account for the initiation of 
pulmonary respiration: (1) that the proc- 
ess is started by external stimuli; (2) that 
it is brought about by a eritical concentra- 
tion of CO, in the blood stream of the in- 
fant. 

According to the first theory, cutaneous 
stimuli (contact and thermal) serve to 
bring about an innervation of the mus- 
culature of the thorax while atmospheric 
pressure inflates the lungs. Relaxation of 
the muscles produces exhalation, The proc- 
ess is repeated with succeeding inhalations 
brought about by neural discharges pro- 
ceeding from the respiratory center. In 
support of the theory of the excitatory réle 
of cutaneous stimuli it is pointed out that 
the attending physician employs still more 
intense cutaneous stimuli if the infant has 
not begun to breathe. The effects of ther- 
mal stimuli below physiological zero upon 
the breathing of newborn infants have been 
observed by Pratt, Nelson, and Sun (1930), 
and are a matter of common experience at 
later age periods. 

According to the second theory, pul- 
monary respiration is started when the 
CO, content of the blood attains the criti- 
cal concentration which acts directly upon 
the respiratory center to arouse it to activ- 
ity. It is said that the birth process, by 
disturbing the circulatory relations between 
the maternal organism and the child, in- 
creases the CO, content of the child’s 
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blood stream and that breathing starts as 
soon as the respiratory center is activated. 
This theory accounts for the Ahlfeld 
"breathing movements” of the fetus. 
Doubtless both cutaneous stimuli and those 
provided by the blood stream cooperate in 
establishing pulmonary respiration. 

Coincidental with the onset of breathing, 
valves in the heart operate to alter the cir- 
culation from the fetal to the natal type. 
Instead of passing to the placenta for aera- 
tion the blood now flows to the lungs. 

The interruption and cessation of circu- 
latory relations with the maternal organ- 
ism mean that no more nutrient materials 
ready for assimilation are available to the 
child. Henceforth it must take food, di- 
gest it, exerete, egest, and maintain a rela- 
tively uniform body temperature despite 
variations in its thermal environment. 

Environmental Changes. Birth transfers 
the developing child from an environment 
of relatively few to one of many stimuli; 
from one in which the conditions for learn- 
ing are unfavorable, or restricted, to one 
presenting manifold possibilities; from one 
devoid of the social factor to one in which 
it is operative. From the observations of 
Bersot (1920, 1921) and Langworthy 
(1933) it seems probable that this post- 
natal environment not only provides richer 
opportunities for learning but also stimu- 
lates the continuing development of the 
nervous system. 

Birth Trauma. The pressures produced 
in the birth process sometimes give rise 
to fractures of bones during passage 
through the birth canal, but the more 
common consequences are hemorrhages. 
They may be of slight extent and quickly 
absorbed; they may involve vital nerve 
centers and result in death; or they may 
permanently affect parts of the nervous 
system with consequent impairment of 
function. 


In addition to their effects upon general 
intelligence, birth injuries have transitory 
or permanent consequences for sense organs 
such as the ear and the eye. Kutvirt 
(1912) and Vosz (1923) have correlated 
lack of auditory sensitivity with prolonged 
and difficult labor; Sicherer (1907) and 
Edgerton (1934) have discussed the effect 
of retinal hemorrhages and other optic dis- 
turbances in the neonate. 

The psychoanalytical school postulates 
psychic trauma resulting from the rupture 
of the fetal relations with the mother. 
Rank (1929) holds that the primal anxiety 
state, whence all subsequent anxiety states 
stem, has its origin during the birth proc- 
ess, This concept is widely accepted as a 
fundamental facet of psychoanalytic doc- 
trine. Rank, like Ribble (1944), ascribes 
its formulation to Freud himself. Despert 
(1946), however, considers it doubtful 
whether Freud ever regarded it as more 
than a dubious assumption, and Ruja 
(1948) asserts that Freud claimed there 
were no empirical checks by which Rank’s 
thesis could be evaluated. Freud had sug- 
gested an investigation of the relation of 
the crying of newborn infants to the dura- 
tion of labor of the mothers, but Ruja 
(1948) did not obtain statistically signifi- 
cant correlations. 

Anderson (1948), in a very significant 
paper, has criticized the dogma, currently 
popular in psychoanalytie and allied cir- 
cles, that childhood is a period of extreme 
susceptibility to trauma or shock. The at- 
tempts to locate the traumatic incident 
have led to a continual but vain regression 
through adolescence, childhood, infancy, 
and, finally, to birth, The ultimate, he 
hints, in such regression would be to place 
the initial trauma at conception. This, in 
fact, is where Sadger (1941) was led by his 
analyses, only to discover that the troubles 
of some of his patients dated from their 
earlier existence as spermatozoa and ova. 
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In general, psychoanalytic interpretations 
of the experience of the child at birth or be- 
fore show a kinship with the antecedent lit- 
erary and philosophieal treatments of Lu- 
cretius, Kant, and others, Sterne, in 
Tristram Shandy, anticipates Sadger’s views 
(1941) by remarking in the famous passage 
concerning the fate of the homunculus 


Now, dear Sir, what if any accident had 
befallen him in his way alone!—or that, 
through terror of it, natural to so young a 
traveller, my little Gentleman had got to 
his journey's end miserably spent ;—his 
muscular strength and virility worn down 
to a thread ;—his own animal spirits ruffled 
beyond description—and that in this sad 
disordered state of nerves, he had lain 
down a prey to sudden starts, or a series of 
melancholy dreams and fancies, for nine 
long, long months together—I tremble to 
think what a foundation had been laid for 
a thousand weaknesses both of body and 
mind, which no skill of the physician or the 
philosopher could ever afterwards have set 
thoroughly to rights. 


Definitions 


Derivation, The term 
Graeco-Latin derivative. Its respective 
Italian, French, German, and English 
equivalents are neonato, nouveau-né, Neu- 
geborener, and newborn. The Spanish 
recién nacido has a slightly different but 
scarcely less indefinite connotation. 

Further ambiguity for indices and bibli- 
ographies is created by the use of such 
terms as child, infant, Säugling, nourrisson, 
enfant, bambino, lattante, without restrict- 
ing adjectives or statements of the age 
range of the studies, 

Duration of the Period. According to 
McGraw (1932), the child is not a neonate 
until the “umbilical cord is dressed and the 
baby is taken to the maternity nursery.” 
Before this the just-born child for a pe- 
riod of “about the first 15 minutes of life” 


neonate is a 


is a partunate. This is the period “during 
and immediately following parturition.” In 
terms of the latter statement the time 
stated for this period must be grossly in- 
accurate. Furthermore, it would appear 
doubtful whether McGraw, in terms of her 
own definition, is actually reporting the be- 
havior characteristics of partunates. 

A few authorities hold that the neonatal 
period extends to approximately the end of 
the first postnatal week; for others it com- 
prises the first 2 weeks. Still others ex- 
tend the period to 1 month, with Vinay 
(1897) going further to an extreme of 3 
months. Gundobin (1907) rejects a fixed 
chronological terminus and instead consid- 
ers it as ending when complete regularity 
of assimilation indicates the general inte- 
grated functioning of all organs. 

Valentine and Dockeray (1936) would 
differentiate between newborn infant (“the 
first 10 days of life") and neonate (“the 
first 30 days"). There is nothing, however, 
in the etymology of the terms or in histor- 
ical usage to warrant such a distinction. 

The prevailing usage in the field of in- 
fant behavior follows Feldman (1920) and 
Gesell (1925) in defining the neonatal pe- 
riod as extending from birth at full term 
to the end of the first postnatal month. 

General Characteristics. The duration of 
the period is determined by physiological, 
medical, and psychological criteria, It is a 
period of adjustment and perfection of 
newly acquired vegetative functions. It is 
marked by the obsolescence of such struc 
tures as the ductus Botalli and the umbili- 
eal yein, and by the recovery from injuries 
such as asphyxia, umbilical infections, tet- 
anus, obstetrical paralyses, and hemor- 
thages incurred during the birth process, 
It is likewise a period during which certain 
sensory-motor structures are first activated 
by adequate stimuli, such stimulation help- 
ing to bring about further maturation of 
the nervous system. This reactivity reveals 
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the effects of fetal maturation but in itself 
induces no pronounced developmental 
events, nor does it afford a basis for more 
than the mere beginnings of learning. In 
brief, the most important developmental 
events of the period appear to be those 
immediately consequent to the incident of 
birth which ushers in the period. 


History of the Study of Neonate 
Behavior 


The Longitudinal Approach, The first 
more or less systematic attempts to de- 
scribe the behavior of the newborn infant 
appeared in the baby biographies. Of the 
fifty or more published during the preced- 
ing century and the first decade of this 
one, the following may be cited as out- 
standing in content or influence: Tiede- 
mann (1787), Darwin (1877), Champneys 
(1881), Preyer (1882), Binet (1890), Hall 
(1891), Shinn (1893-1899), Lowden (1895), 
and Major (1906). Of these, the biogra- 
phies by Preyer and by Shinn have had 
most significance and enduring value for 
child psychology. Dennis (1936) has com- 
piled a bibliography of baby biographies, 
and Dennis and Dennis (1937) have made 
a tabular organization of the temporal in- 
cidence of the more important items of be- 
havior as reported in forty such studies. 

The serious limitations of the biograph- 
ical approach to problems of development 
are well known: a paucity of cases, a prob- 
able nonrepresentative selection, and bias 
because of family ties. Furthermore, the 
lack of systematically introduced and con- 
trolled stimuli together with inadequate 
provisions for controlling the conditions of 
observation must result in the inevitable 
errors of the anecdotal method. The vir- 
tue of the “naturalness” of observation as 
opposed to the "artificiality' of experimen- 
tation has, however, been championed by 
Bridges (1935). 


More recently the longitudinal approach 
to behavioral development has been re- 
vived, but with modifications which distin- 
guish it in several respects from the bio- 
graphical procedure. The investigator pur- 
sues the development of a number of chil- 
dren with respect to specifie problems. The 
children are not related to the biographer 
and are probably not so select a population 
as that described in the early baby biogra- 
phies. The observations may be made at 
fixed time intervals and frequently refer to 
the performance of children under specific 
test conditions. Notable among investiga- 
tions of this type are those undertaken by 
Shirley (1931a, 19316, 1933a, 19335), Bay- 
ley (1933), Gesell, Thompson, and Ama- 
truda (1938), and other collaborators, 

McGraw (1935) and John Dewey, in the 
introduction to MeGraw's account of the 
nonidentical twins Johnny and Jimmy, 
have been inclined to characterize all other 
studies as presenting merely a series of 
cross-sectional achievements and to claim 
that only her investigations are truly longi- 
tudinal. MeGraw’s conclusions in regard 
to normal development are, however, not 
supposed to rest solely upon observations 
of the one set of twins, but also to depend 
upon the results of an average of 38 exam- 
inations of 68 infants over a period of 2 
years. It would thus appear that there is 
no fundamental distinction in respect to 
the frequency of sampling of behavioral 
development, aside from the twins, between 
MeGraw's work and the studies which she 
has criticized. In a review of McGraw’s 
book, the writer (1936b) has pointed out 
that all such studies of behavioral devel- 
opment represent time samplings of behavior 
and that the pursuit of a particular mode 
of behavior from time section to time sec- 
tion may be described as a longitudinal 
study, but such usage in no way alters the 
fact that the pursuit is discontinuous; and 
hence everything observed in a given time 
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sampling is an "achievement" at the mo- 
ment regardless of the size of the interval 
separating the samples. 

The Cross-sectional Approach. The on- 
togenetie progression of behavior may like- 
wise be explored by investigating the re- 
sponse repertory in cross-sections of the 
population at successive age levels. Be- 
cause it is difficult to pursue sequential de- 
velopment in a large constant population, 
most of the data of child development have 
been obtained from researches of the cross- 
sectional type, whieh provide more stable 
norms ànd more information regarding in- 
dividual variation. Almost all investiga- 
tions of the neonate represent this ap- 
proach. 

Population Controls in Experimentation. 
In longitudinal studies of development the 
same population is followed through suc- 
ceeding age periods. The co-twin control 
method, ‘devised by Gesell and Thompson 
(1929) ‘to provide populations with the 
same hereditary potentialities for the pur- 
pose ‘of contrasting the effects of exercise 
or learning with those due to maturation 
alone, has as yet not been employed dur- 
ing the neonatal stage. Instead, recourse 
has been had to the familiar device of con- 
trol and experimental groups. This is il- 
lustrated in Marquis’ (1931) attempt to es- 
tablish conditioned sucking responses in the 
‘neonate to auditory stimuli. 

In cross-sectional studies which aim to 
establish the effect of specific stimuli upon 
the behavior or activity of the infant, as 
in the researches of Pratt, Nelson, and Sun 
(1930) and Pratt (19345), a populational 
control is in effect when the activity of a 
given infant is observed and measured not 
only during an experimental period in which 
specific stimuli are introduced but also dur- 
ing a control period in which there are no 
experimental stimuli. 

The need for population controls is em- 
phasized further by the fact that the char- 


acter of a response is influenced by the 
physiological state of the infant at the 
time of stimulation. A sampling control 
may attempt to meet this by varying the 
position and the order of control and ex- 
perimental periods. The effects of specific 
stimuli upon the child must be allowed to 
subside before other stimuli are applied. 
When all this is done, however, differences 
in physiological state remain which seem 
to necessitate the description and measure- 
ment of behavior according to differing 
physiological conditions. In the field of 
neonate study Pratt, Nelson, and Sun 
(1930), Pratt (1934f), Irwin and his stu- 
dents—Weiss (1934), Stubbs and Irwin 
(1934), and others—and Wagner (1937) 
have made beginnings in this direction. 

Experimentation. Control and measure- 
ment are the essence of the experimental 
method, and they apply to the stimulating 
conditions, to the nature of the populations 
studied, and to the responses of the individ- 
ual organisms. 

The rudimentary beginnings of experi- 
mental methods may be seen in a few of 
the baby biographies, in the cross-sectional 
investigations of Kussmaul (1859), Genz- 
mer (1873), and Kroner (1881) during the 
past century, and in the studies of Peterson 
and Rainey (1910) and of Blanton (1917) 
in the early years of this century. These 
sometimes involved sizable neonate popu- 
lations and an extensive survey of the be- 
havior equipment but comprised merely the 
introduction, without control or measure- 
ment, of experimental stimuli, and a more 
or less uncontrolled observation of the re- 
sponses elicited, Studies of this type, but 
confined to some particular response, are 
illustrated by Engstler’s (1905) observa- 
tions of the plantar responses of 1000 chil- 
dren. 

Bechterew (1908) was one of the first 
students of human behavior to urge that 
quantitative registration and measurement 
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of responses be substituted for qualitative 
observation and description. — Canestrini 
(1913) realized this objective by using a 
pneumograph and a kymograph to register 
the effect of various stimuli upon respira- 
tion. In a similar fashion he recorded cir- 
culatory responses by employing a Marey 
pneumograph attached at the infant's fon- 
tanelle. He did not, however, achieve any 
appreciable control or measurement of his 
experimental stimuli, nor did he provide an 
expression, in quantitative terms, of his 
kymograph records so that central tend- 
ency and individual variation might be de- 
termined, At about the time of Canes- 
trini’s researches, Benedict and Talbot 
(1914) were using a crib-recorder to afford 
a continuous registration of the “sponta- 
neous” movements of newborn infants, even 
for periods of 24 hours. 

Peiper, whose researches encompass all 
aspects of early human behavior (see a 
partial list of his contributions in the 
bibliography), employed a modified Morse 
apparatus to measure reaction times 
(1925b, 1926a) and devised stimulus con- 
trols (19246, 1926a) for the investigation 
of thermal and of pain sensitivity. Eck- 
stein and Rominger (1921) measured res- 
piration by means of a facial mask and 
pneumatie system; Eckstein (1927) im- 
proved the earlier crudely instrumentalized 
study of the sucking response; and Eck- 
stein and Paffrath (1928) employed appa- 
ratus to measure the general activity of the 
neonate. Carlson and Ginsburg (1915) first 
measured the stomach contractions of the 
newborn infant. 

The problem of emotional patterns of 
behavior was explored by Sherman (1927a) 
through the medium of motion-picture pho- 
tography. At the Yale laboratory Gesell 
made use of the photographic dome in ob- 
taining motion pictures from different an- 
gles, and the subsequent frame analysis of 
such records provided a remarkable norma- 


tive series (1934). The production of in- 
structional films of child development, like- 
wise under his direction, is, as Beck’s (1938, 
1942) lists indicate, an outstanding con- 
tribution. 

The comprehensive researches upon neo- 
nate behavior undertaken at Ohio State 
University by Doctor A. P. Weiss (1929) 
and his students established the ground- 
work in general technique for many subse- 
quent studies. The activity of the newborn 
infant was recorded objectively and auto- 
matically by an adaptation of the stabilime- 
ter-polygraph apparatus originally designed 
by Renshaw and Weiss (1926) for the study 
of postural responses in adults. Pratt, Nel- 
son, and Sun (1930) designed and described 
an experimental cabinet? which would ef- 
fect some control of the stimuli impinging 
upon the child. The work of Pratt, Nelson, 
and Sun likewise represented an advance in 
the direction of control and measurement or 
evaluation of many of the stimuli employed. 
Irwin (1930) made the most extensive stud- 
ies of neonate activity through 24-hour pe- 
riods so far attempted. Other major con- 
tributions by Weiss and his students are 
illustrated by Jensen's (1032) remarkably 
instrumentalized research upon the sucking 
response, and the first attempt by an Amer- 
ican, Marquis (1931), to establish condi- 
tioned responses in newborn infants, 

After the untimely death of Doctor 
Weiss the center of significant research 
upon neonate behavior shifted to Iowa 
State University, where Irwin and his stu- 
dents not only made the innovations al- 
ready mentioned but also, in addition to 
undertaking the solution of new and impor- 
tant problems of neonate behavior, pressed 


1 The Pratt experimental cabinet was first modified 
and improved by Irwin and his students with the in- 
troduction of facilities for motion-pieture photography, 
including a “cold” light (1031). Dockeray and Valen- 
tine (1939) have redesigned it to meet the original aims 
more adequately as well as to incorporate the improve- 
ments introduced by Irwin. 
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steadily forward in the setting-up of the 
best control of all aspects of experimenta- 
tion that has so far been attained in this 
field. With Richards (1936), Irwin has 
demonstrated that the era of uncritical re- 
lianee upon the “clinical method" in the 
investigation of behavioral development 
must come to an end with realization not 
only of the inadequacy but also of the per- 
sonal distortion inherent in the purely ob- 
servational recording of behavior. 

A later research tool employed in investi- 
gating the responses of the newborn infant 
(Hunt, Clarke, and Hunt, 1936) was ultra- 
rapid motion-pieture photography as de- 
veloped by Hunt and Landis (1936). Be- 
fore their work ordinary motion pietures 
had been employed for record purposes, for 
frame anal of some responses, and for à 


rough measurement of certain reaction 
times. With ultrafast motion pictures, 


however, Landis and Hunt were able to 
overcome the limitations of our sensory- 
motor mechanisms and to differentiate re- 
sponses temporally which heretofore ap- 
peared to be overlapping and confused, As 
Landis and Hunt (1937) point out, what 
one observes depends in part upon the tem- 
poral relations of events, and hence it may 
become necessary in the future to state the 
temporal conditions of observation aecord- 
ing to which the deseription of behavior ap- 
plies. 

In the statistical expression of data on 
infant behavior Bersot (1920, 1921) has 
been a pioneer. He stressed the need for 
noting and evaluating the variability of re- 
sponses,  Correlational procedures have 
been employed by the Shermans (1925) to 
follow maturational ehanges or improve- 
ment in responses with increasing age; by 
Furfey, Bonham, and Sargent (1930) to 
determine whether any general faetor runs 
through all neonate responses; by Pratt 
(1930) to study the relation of activity to 
environmental temperatures; and by Irwin 


(1932f) to pursue the change in activity 
from one nursing period to another. The 
standard error of percentage has been em- 
ployed by Riehards and Irwin (1934c) to 
determine the prevailing type of toe move- 
ments in the plantar response. 

Richards and Irwin (1934a) have writ- 
ten the best aecount of experimental meth- 
ods in the investigation of neonate behavior, 
and reviews of the behavior repertory of 
the infant have been furnished by Peiper 
(1928, 1930, 1949), Pratt (1933), Hurlock 
(1933), Stirnimann (1933, 1940), Dennis 
(1934), Dewey (1935), Munn (1938), and 
Irwin (1946). A bibliography of the physi- 
ology and pathology of the newborn has 
been compiled by Antonov (1947). 


Physiology 


Circulation. With the beginning of pul- 
monary respiration the course of fetal cir- 
culation changes to the postnatal type. 
With increase in age the cardiac rhythm 
decreases while the blood pressure increases 
(according to Feldman, 1920, the blood 
pressure is 60 in the newborn infant and 
120 in the adult), Sontag and Wallace 
(1935a) found that the heart rate averaged 
144 beats per minute during the latter part 
of the fetal period. Murlin, Conklin, and 
Marsh (1925), as reported by Richards 
(1935), obtained a basal pulse rate of 117 
per minute in the neonate. Halverson’s 
(1941) most comprehensive investigation of 
the pulse rate under different situations 
indicates great variation. In profound 
sleep the mean rate was 123.5; during ery- 
ing it was 94.7 beats greater. The veloc- 
ity of the pulse wave is said by Rominger 
and Meyer (1932) to increase with age. 
Bernfeld (1931) has confirmed the Yllpó 
thesis that the capillary resistance is less at 
first, particularly among prematures, and 
that this may be related to a high incidence 
of hemorrhages during the birth process. 
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Both rate of heart beat and blood pres- 
sure are modified by the various stimuli 
acting upon the organism. Sontag and 
Wallace (19355, 1936) have shown that in 
the last month before birth vibratory 
stimuli applied to the mother's abdomen 
increase the average heart rate by 14.3 + 
0.74 beats per minute, The effects are 
first demonstrated during the third month 
before birth. They have also shown that 
8 to 12 minutes after the expectant mother 
begins smoking the fetal heart rate in- 
creases 5 + 0.19 beats per minute. 

Canestrini (1913) proved the sensitivity 
of the neonate to stimuli of different mo- 
dalities by registering the changes in rate 
and volume of the pulsations at the fonta- 
nelle. Although differentiation of modali- 
ties in terms of brain curves is impossible, 
some stimuli result in a slower pulse rate 
and others in a faster rate. These are in- 
terpreted as indicating, respectively, pleas- 
ant and unpleasant feeling tones. 

Respiration. According to one view, pul- 
monary respiration is initiated by intense 
cutaneous stimulation. Runge (1895) is an 
exponent of this view. A second theory 
states that breathing is precipitated by a 
critical concentration of CO, acting upon 
the respiratory center. Other writers be- 
lieve that both factors are operative. 
Peiper (1933a) adheres to the second the- 
ory. For him the viability of the prema- 
ture infant depends upon the level or eriti- 
cal maturation of the respiratory center. 
In a number of researches he (1933a) and 
collaborators such as Good (1934) have 
discovered that the breathing movements 
of prematures have the characteristics of 
those which are physiological rather than 
pathological in lower animals. Creutzfeldt 
and Peiper (1932) have shown that death 
from respiratory failure depends upon im- 
maturity of the respiratory center rather 
than upon its impairment by hemorrhages. 


According to Peiper (1933a, 1933b), 
among the types of breathing indicative of 
immaturity of the respiratory center are 
periodie breathing (Cheyne-Stokes), which 
is sometimes seen in the full-term infant 
and which is characteristic of the prema- 
ture, and gasping respiration (Schnappat- 
mung), which reveals a still greater imma- 
turity. Breathing of the neonate is of the 
abdominal type with the thorax becoming 
more involved when the child assumes an 
upright posture and begins to walk. 

According to Schmidt (1950) and Peiper 
(1951), observations and motion pictures 
demonstrate that gasping (Schnappat- 
mung) rather than the birth cry is the 
first respiratory response of the neonate. 
Schmidt (1950) found gasping to have a 
duration of 13 to 45 seconds in normal full- 
term infants, up to 644 minutes in eighth- 
month prematures, and up to 12 minutes in 
diffieult births. 

Ahlfeld (1905) registered “breathing 
movements” of the fetus in utero of a rate 
similar to that of the neonate. In the 
neonate Vormittag (1933) reports the aver- 
age to be 35 per minute during the first 
week after birth, and 37.7 per minute dur- 
ing the remainder of the neonatal period. 
By the end of the first year it has declined 
to 27.8, and from 10 to 15 years, to 19.1 
per minute. Murphy and Thorpe (1931) 
found an average of 43.1 per minute in 
the newborn infant, and Peiper (1933a) 
places it between 35 and 45 per minute. 
Halverson (1941) reported that the breath- 
ing rate alters markedly from one situa- 
tion to another and from one infant to 
another. In sleep before awakening the 
mean rate was 32.3; in crying it was 133.3 
respirations per minute. 

Employing a Krogh spirometer, Murphy 
and Thorpe (1931) found an average min- 
ute volume of 721.4 ce. and a mean tidal 
air of 16.7 cc. 
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A number of responses deeply involve or 
are intimately associated with the respira- 
tory mechanisms. Among them are sneez- 
ing and coughing, reported as occurring 
shortly after birth. The birth cry itself is 
interpreted as a concomitant of the initia- 
tion of pulmonary respiration. Peiper 
(1933a, 19336) interprets yawning, found 
even in young prematures, as a breathing 
movement of a primitive type but having 
no pathological significance in its persist- 
ence. Peiper (1933a, 1939) has also dem- 
onstrated that during the suckling period a 
relation exists between the respiratory, 
sucking, and swallowing centers which en- 
ables the child to suck, swallow, and breathe 
at the same time, an ability not possessed 
by the adult. The rhythm of the swallow- 
ing center influences that of the sucking 
center, and this in turn influences the 
rhythm of the breathing center. The ratio 
of swallowing, sucking and breathing move- 
ments is commonly 1:1:1, less frequently 
2:2:1., Swallowing occurs during the pauses 
between phases of breathing, according to 
Peiper (19396) and Halverson (1944). 
Halverson (1944, 1946) reported that suck- 
ing movements occur simultaneously with 
breathing movements except during strong 
sucking, when the strongest sucks come 
after thoracie inspiration. In general, 
strongest sucking is accompanied by costal 
rather than abdominal breathing. Good co- 
ordination may be obtained even in pre- 
mature infants. Peiper (1933a, 19335) con- 
siders crying to be a breathing response. 

The rate and amplitude of breathing 
movements in the newborn are, as Canes- 
trini (1913) proved, modifiable by stimuli 
of various types and manifest great dif- 
ferences according to the physiological state 
of the child. As in circulation, the effects 
of stimuli upon respiration are general and 
nondifferentiating. Slow and regular 
breathing movements following certain 
stimuli are interpreted as revealing a pleas- 


ant feeling tone, whereas the heightened 
respiratory activity consequent to other 
stimuli is said to indicate unpleasant feel- 
ing tones. The effects of specific stimuli are 
mentioned in other sections of this chapter. 
Peiper (1933a) emphasizes the contrast in 
respiratory activity and regularity between 
sleeping and waking states. 

Alimentation. Before birth, nutrient ma- 
terials ready for assimilation by the fetus 
are furnished by the maternal organism. 
The alimentary tract, whose function it is 
to ingest food, to undertake its digestion, 
and to egest the indigestible materials, is 
not functional in the accepted sense of the 
term. But this does not mean that it is 
wholly inactive. Bersot (1920, 1921) has 
emphasized that here, as in respiration, 
there is preliminary activity during the 
fetal period. Examination of the contents 
of the alimentary canal reveals the presence 
of amniotic fluid which has been swallowed. 

From the nutritional point of view it is 
to be noted that the transition to auton- 
omy in digestion is accompanied by a loss 
of birth weight until about the middle of 
the first week, when the child begins to 
increase in weight and achieves birth weight 
by the seventh to tenth day. Various and 
conflicting theories have been developed to 
account for this loss in birth weight. Ac- 
cording to one theory it is caused by scanty 
milk production. As a general explanation 
this seems untenable because supplemen- 
tary feeding does not prevent some loss. 
This leads to the supposition that imperfect 
assimilation is responsible. A part of the 
loss may be mechanical as, for example, a 
loss of water. Talbot (1917a), however, be- 
lieves that it arises because colostrum. does 
not meet the energy requirements of the 
newborn infant. 

In most mammals the process of alimen- 
tation is served by mouth orientation re- 
sponses which, elicited by tactual stimula- 
tion of the face and lip areas of the young, 
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operate to bring the opened mouth to the 
nipple. When contact or coupling is thus 
effected sucking starts, and ingestion of 
food follows. Salivation takes place and 
swallowing responses are coordinated with 
sucking and breathing. Gastrie secretion 
likewise follows. When the stomach fills, 
the child ceases to nurse and contact is 
broken. Frequently there is regurgitation, 
often followed by hiccuping. 

The stomach empties in 4 to 5 hours at 
most; the small intestines in 7 to 8 hours; 
and the large intestine within 2 to 14 hours. 
Kahn (1921) has noted that the young 
suckling differs most in this respect from 
the adult, who requires 20 to 40 hours for 
movement of materials through the colon. 
Proponents of self-demand feedings, such 
as Trainham and Montgomery (1946), as- 
sert that when cow’s milk is used the pas- 
sage through the stomach requires 3 to 4 
hours but that with breast milk the dura- 
tion is from 20 minutes to 1 hour. 

Defecation or egestion completes the se- 
quence of activities in the alimentary tract. 
Halverson (1940) has found that defeea- 
tion occurs most frequently during the first 
half hour after feeding. On the basis of 
815 hours of daytime observation he places 
the median number of defecations in 24 
hours at 4.7. Most of the defecations oc- 
curred during wakefulness, but, contrary to 
other observers, he reports that the infants 
are usually quiet during and after the act. 

Aside from the fact that alimentation is 
a vital process, it is of interest to the stu- 
dent of behavior because it appears to be 
intimately associated with the two “drives” 
of "thirst" and “hunger.” Simsarian and 
McLendon (1942, 1945) have stated that 
on a self-demand schedule of nursings in- 
fants were more variable as to frequencies, 
had a greater number of feedings, and spent. 
more time nursing during the first 10 days 
after birth than infants under the custom- 
arily imposed schedules. Thereafter, al- 


though still highly variable, the infants’ de- 
mands approached the 5-6 feedings per day 
which are characteristic of infant schedules 
in the culture. The relation of general ac- 
tivity or motility in the neonate to “hun- 
ger” has been the object of a number of in- 
vestigations. 

Having correlated the subjective “hun- 
ger” in adults with certain muscular con- 
tractions of the stomach, henceforth termed 
“hunger contractions,” Carlson and Gins- 
burg (1915) have demonstrated their pres- 
ence by means of the balloon technique in 
infants that have not yet nursed. These 
contractions differ from those of the adult 
only in the shortness of periods of quies- 
cence between periods of contraction. Ac- 
cording to these investigators, awakening 
and erying had some relation to the vigor 
of the contractions. 

In more extensive studies R. Taylor 
(1917) found that the “hunger” contrac- 
tions of the neonate were more vigorous 
than those of the adult. In the adult they 
may be inhibited when taste substances are 
introduced in the mouth; in the newborn 
infant no such effects follow. Small quanti- 
ties of water or of milk introduced into the 
stomach, however, do produce temporary 
inhibition of the contractions. 

Taylor (1917) describes the sequence of 
events as follows: 


The first contraction period is apt to be 
short. After a wait of perhaps twenty 
minutes a longer and more intense hunger 
period arrives; then another and another. 
The infant’s sleep becomes lighter, He is 
more easily awakened by external stimuli 
or by gastric discomfort. He is put to the 
breast, nurses vigorously, becomes fatigued 
or experiences satiety from distention and 
again goes to sleep. 


According to Taylor (1917), increase in 


reflex excitability is synchronous with the 
periods of these stomach contractions. 
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Often the contraetions are aecompanied by 
automatie sucking movements, In normal 
full-term infants *hunger" contractions be- 
gin about 2 hours and 50 minutes after 
nursing, during the first 2 weeks; from 2 to 
8 weeks they start in about 3 hours and 40 
minutes after nursing. This demonstrates 
that they arise before the stomach has emp- 
tied and are therefore not ascribable to an 
empty stomach, This partieular study of- 
fered no evidence that “hunger” is the im- 
mediate cause of erying. 

These studies, as well as those made 
of other animals, seemed to indicate that 
some of the general activity of such or- 
ganisms is related to events in the alimen- 
tary tract. Pratt, Nelson, and Sun (1930) 
observed the difficulty of obtaining infants 
who were not crying and were not ex- 
cessively aetive as a nursing period ap- 
proached. They measured general activity 
in control periods set up to provide a basis 
for comparison of activity during periods 
of experimental stimulation. 

The most thorough studies of general 
motility in the neonate are those made by 
Irwin (1930, 1932c, 1932/) and by Richards 
(1936a, 1936). From his 24-hour studies 
of activity Irwin eame to the following 
conclusion: 


The fact that activity usually is greatest 
toward the end of the observation period, 
that is, just before nursing, and usually is 
least at the beginning of the period, just 
after nursing, suggests that the activity is 
stimulated probably by hunger contrac- 
tions. This inference is best illustrated by 
the exceptional rise of the curve during the 
long night period when the nursings were 
eight hours apart. Since the external stim- 
uli were constant, the conclusion seems 
justified that the activity of these infants 
is due largely to internal factors, presum- 
ably of the alimentary canal. 


Tn a later research involving 73 infants, 
but with sampling of activity from 2:30 to 


5:45 p.m. only, Irwin (1932e) substantiated 
his earlier findings and demonstrated that 
there is a significant inerease in motility 
by the fourth to fifth day. Irwin (1932f) 
also found that general motility correlates 
97 + .04 with lapse of time from one nurs- 
ing period to another. Contrary to usual 
belief, he found that more infants were 
awake during the first 15 minutes than 
during the last 15 minutes and that more 
were asleep during the middle 15 minutes 
of the period. Activity during the first 
15 minutes amounted to 17.0 oscillations 
per minute; during the last 15-minute pe- 
riod it soared to 45.0 oscillations per 
minute. 

Pursuing these studies of motility, Irwin 
(1933d) found that general motility cor- 
related —.13 + 008 with Pirquet's index 
of nutritional status, and .007 + .08 with 
Finlay’s index. Irwin (193240) likewise 
found no significant relations to exist be- 
tween intestinal area and motility. 

Richards (1936c) has attempted to re- 
view the evidence bearing upon the nature 
and origin of the stimuli producing general 
aetivity in the newborn infant. He (1936a, 
19366) has conducted experimental re- 
searches to determine the relations between 
motility and museular activity of the stom- 
ach. From the results he has concluded 
that peristaltic activity increases with the 
time since feeding. Bodily activity in- 
creases similarly but does not result from 
peristalsis because there is no more bodily 
activity during strong peristalsis than dur- 
ing gastric quiescence. Furthermore, the 
presence of the balloon in the infant’s 
stomach inhibits general activity but not 
peristalsis. This investigator’s conclusion, 
“Tt is likely that in hunger gastric activity 
is a specific reaction to the general nutri- 
tional state of the organism as expressed, 
perhaps, by constituents of the blood,” 
leaves the problem of the direct excitant of 
motility still unsolved. 
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Excretion. Halverson (1940), on the 
basis of 84-hour periods of observation of 
male infants, has estimated the average 
number of voidings per 24 hours to be 18.6. 
The greatest number of micturitions oc- 
curred during the first hour after feeding. 
A wide variation (ranging from 5 to 285 
minutes) in the intervals between micturi- 
tions was observed. Most voidings took 
place during wakefulness and while the in- 
fant was quiet. The relation of micturition 
to bathing and to auditory or to other ex- 
ternal stimuli appears as yet to have had 
no systematic study. 

Secretion: Duct Glands. Most of the 
duct glands are functional at birth, al- 
though secretion may be limited in amount 
and restricted to specific stimuli. 

Jacobi and Demuth (1923) reported that 
salivary secretion is difficult to elicit, oc- 
curring only during the feeding act. Stirni- 
mann (1936c) also has commented upon 
the infrequency of salivation of newborn 
infants to gustatory stimulation. When it 
does oceur to the experimental stimuli he 
views it as a protective reflex. The fer- 
ment concentration of the saliva is greater 
in the full-term infant than in the adult, 
according to Hensel (1933). 

Nothmann (1909) obtained gastrie juice 
when infants that had not yet nursed were 
allowed to suck upon an empty bottle. 
This would seem to indicate innate reflex 
connections between the sucking act and 
gastric secretion, but Schmidt (1927) was 
unable to confirm Nothmann’s findings. 
The premature, as compared with the full- 
term, infant has a less acid and less stable 
gastrie secretion, according to Schmitt and 
Moritz (1933). 

Sweat and tear glands secrete during the 
neonatal period, but tears are not an ac- 
companiment of crying. In relation to the 
protective effects of tear gland secretion 
Kédding (1940) reported about two spon- 
taneous winks per minute in the neonate 


as contrasted with six appearing at the end 
of childhood. The histological studies of 
Becker (1921) indicate increased tempo of 
development of the structures in the skin 
during the neonatal period. 

Feldman (1920) accounts for oblitera- 
tion of the meatus of the ear by the pres- 
ence of numerous sebaceous glands. 

Mammary secretion (witch’s milk) of the 
neonate has long excited popular interest, 
and an extensive literature has developed 
on the subject. It is found, regardless of 
sex, in the majority of newborn infants 
and is regarded by most investigators as a 
part of the physiological picture commonly 
deseribed as the “genital crisis of the new- 
born.” A few, including Feldman (1920), 
view such secretion as a pathological phe- 
nomenon. 

Apert (1914), Arteaga (1918), Hoeland 
(1927), Lorenz (1929), Joseph (1929), and 
others hold that it first makes its appear- 
ance 3 to 4 days after birth. Apert (1914) 
maintains that it begins to decrease from 
the eighth day; Jaroschka (1929) that it 
disappears between 30 and 100 days; and 
Joseph (1929) that it stops in 3 to 4 weeks. 
Apert (1914), Hoeland (1927), and Lorenz 
(1929) report that all stages from colos- 
trum to milk resembling mother’s milk are 
secreted by the mammary glands of the 
neonate. Apert (1914) has stated the view 
of those who hold that the phenomenon is 
produced by placental hormones, whereas 
Zaharescu-Karaman and Nastage (1931) 
have demonstrated that intramuseular in- 
jection of ovarian sex hormone in female 
infants is followed by hypertrophy of the 
mammary glands. Arteaga (1918) found 
no relation of the dropping-off of the um- 
bilical cord to mammary secretion. Hoe- 
land (1927) and Lorenz (1929) have noted 
that manual expression of secretion from 
the glands plays the same róle in develop- 
ing and prolonging the period of secretion 
as nursing does to the maternal breast. 
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Castro (1930) found such prolongation oc- 
curred in only one breast of the infant 
whom he studied. The hormonal stimula- 
tion of mammary secretion has been mini- 
mized and eritieized by Lorenz (1929). He 
believes that the times of incidence and 
maximum secretion are not compatible 
with theories that such secretion is caused 
by the presence or by the disappearance of 
placental or ovarian hormones from the 
infant’s system. 

Secretion; Ductless Glands. Indirect 
evidence indicates the functioning of en- 
docrine glands fairly early in the fetal 
period. The thymus has been termed the 
gland of infancy and is said to have an 
inhibitory effect upon growth, particularly 
upon sexual development. 

The Genital Crisis. During the early 
part of the neonatal period the infant 
manifests phenomena which are considered 
characteristic of puberty. In addition to 
mammary secretion in both sexes, female 
infants have enlargement of the uterus, se- 
cretion from its mucous membrane, grow- 
ing follicles and blood spots, according to 
Hartmann (1932) and other investigators. 
Hartmann (1932) and Moore (1936) found 
evidence of stimulation or enlargement of 
the prostate, and the former investigator 
reported activity in the testes of male in- 
fants. He also held that these phenomena 
are produced by ovarian hormones and by 
those of the hypophysis. Litzka (1933) 
demonstrated that in pregnant guinea pigs 
these hormones pass through the placenta. 

The phenomena of the genital crisis are 
not, however, to be interpreted as having 
the sexual significance of puberty. Not 
only are they transitory but they are also 
not accompanied by differentiation of re- 
ceptor organs to make the genital zones 
highly sensitive to external stimuli, The 
histological researches of Becker (1933) re- 
veal a marked contrast to the richly en- 
dowed oral areas of the neonate. 


Similarly, Halverson (1940) found tu- 
mescence of the penis in male infants 
neither to have a sexual significance nor to 
be aseribable to the factors producing the 
genital crisis. Studying the time and in- 
cidence of the response in relation to mic- 
turition and to defecation, he concluded 
that tumescence was caused by pressure 
stimulation of the bladder. It is accom- 
panied usually by restlessness and has a fre- 
quency of 3 to 11 per day with durations 
ranging from 15 minute to 66 minutes. 

Metabolism. Birth represents an in- 
crease in the rate of living of the infant. 
The neonate's metabolism, in terms of unit 
surface, is not, according to Carpenter and 
Murlin (1911), above that of the nursing 
mother but is above “that of a woman in 
complete sexual rest.” 

Talbot (1917a) affirms that the basal 
energy requirement increases with age from 
44 calories per kilogram at 114 to 6 days 
to 55 calories at 4 to 5 months. Talbot 
(1917b) estimates that to maintain normal 
activity and growth 100 calories per kilo- 
gram of body weight is needed as a total 
energy requirement. 

Schlossman and Murschhauser (1933) 
report the basie exchange of newborn in- 
fants involves an oxygen consumption of 
27.9 ce. per minute with a respiratory quo- 
tient of 0.828. 

The interrelations of metabolic rates, 
heat production, body temperatures, pulse 
rate, specific food, etc., have all received 
attention. 

Benedict and Talbot (1914, 1915) and 
Talbot (1917a, 1917b) attempted to de- 
termine the relation of metabolism and 
pulse rate and to ascertain what propor- 
tions of the food energy are expended to 
produce activity and growth of infants. 

Benedict and Talbot's standards for de- 
termining basal metabolism in infants have 
been confirmed by Levine and Marples 
(1931), that referring to stature being most 
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reliable. In itself, age has slight relation 
to metabolism. 

The creatinine coefficient is suggested by 
Paffrath and Ohm (1933) as an index of 
the level of muscular activity. 

Rectal temperatures of newborn infants 
were discovered by Irwin (1933c) to range 
from 96 to 101.6° F. Correlation with ac- 
tivity expressed in stabilimeter oscillations 
per minute was —.02+ 08. Bayley and 
Stolz (1937) found a mean rectal tem- 
perature of 98.96 (PE, = .08) at 1 month, 
and at 2 months one of 99.13 (PE, = .03). 
Imperfeet temperature regulatory mech- 
anisms may make the infant slightly poikil- 
othermie for a few hours, aecording to 
Herzfeld (1922). Talbot (1917a) maintains 
that healthy newborn infants tend to main- 
tain their body temperature through in- 
creased muscular activity and crying. Levy 
(1928) indicates that temperature main- 
tenance may be a serious problem in the 
premature infant. 

Tn a critical survey of the relation of ac- 
tivity in the neonate to metabolic indices, 
Richards (1935) has concluded that no one 
index of physiological function correlates 
highly with bodily activity. 

Neuromuscular Physiology. The first 
responses of the fetus, according to Min- 
kowski (1928), may be idiomuscular rather 
than neurally aroused. The pioneer re- 
searches of Soltmann (1876, 1878), C. West- 
phal (1886), and A. Westphal (1894) 
showed that nerve and muscle tissues of 
newborn mammals are not as irritable as 
those of adult animals. This view as ap- 
plied to human neonates is supported by 
Banu and Bourguignon (1921), by Banu, 
Bourguignon, and Laugier (1921), and by 
Rothe (1929). Rothe has stated that ir- 
ritability is greater to mechanical than to 
electrical stimulation. 

Banu and Bourguignon (1921), Banu, 
Bourguignon, and Laugier (1921), and 
Rothe (1929) found that muscle chronaxies 


in the newborn infant are greater (2 to 10 
times) than those of the adult. In the 
adult the chronaxies of different muscle 
groups are sharply differentiated; in the 
neonate there is little differentiation. In 
the neonate, proximal chronaxies are greater 
than distal chronaxies. Banu, Bourguig- 
non, and Laugier (1921) associate this with 
an alleged greater movement of distal seg- 
ments of extremities. These observations 
of movement run counter to those of Irwin 
(1930) and Shirley (1931a) regarding the 
order of development of movement. 

Muscle chronaxies of neonates differ more 
than nerve chronaxies from those of adults. 
Muscle chronaxies approach adult values in 
7 to 20 months, nerve chronaxies in about 
2 months. 

Reaction times are stated in those sec- 
tions of this chapter which deal with the 
different types of stimuli. 

Hazard (1936) found the slowest reflex 
conduction rate for the patellar reflex in 
the newborn infant. The rate increases 
throughout childhood. 

In Smith's (1938a, 1988b, 1939) electro- 
encephalograms of the neonate the pattern 
derived from the occipital electrodes is a 
“straight line,” but from either post- or 
precentral regions there are “recurrent, 
brief, ill-defined series of rhythmic waves 
of various frequencies.” They are present 
only in sleep and disappear when the child 
wakes, Ellingson and Lindsley (1949) re- 
ported nonpersistent rhythms in the precen- 
tral or motor area during the waking state. 
Persistent alpha rhythms over the sensory 
zones do not appear until the second post- 
natal month and are slower than in the 
adult. Only about 10 per cent of neonates 
have the sleep spindle-pattern characteristic 
of adults. 

Flechsig's myelinogenetie law, function 
following myelinization, has been widely 
accepted even to modern times, as repre- 
sented by Tilney and Casamajor (1924). 
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Conel (1939, 1941), in his histological stud- 
ies of the cortex of the neonate, has em- 
ployed myelinization as one criterion of dif- 
ferentiation and development of neural tis- 
sue but has been eareful to point out that 
it is not known whether the neurones of the 
cerebral cortex at 1 month after birth are 
functional in the sense of conducting im- 
pulses, nor is it possible to state when the 
cortex does begin to funetion. Among the 
workers in the field of infant development, 
Bersot (1920, 1921), Minkowski (1922), 
Peiper (1925a), and Langworthy (1933) 
have maintained that funetion may pre- 
cede myelinization. 

Conel (1939, 1941) has mapped the dif- 
ferentiation and development of cells in the 
cortical areas from birth to the age of 1 
month. He has called attention to the fact 
that the region whieh shows greatest devel- 
opment, the anterior central gyrus, is the 
one from which Smith (1938a) first ob- 
tained encephalograms of rhythmic waves. 
Whether these are indicative of anything 
except metabolic activities is not known, 


Reactions to Visual Stimuli 


Sensitivity. The ready arousal of vari- 
ous visual reflexes has obviated any serious 
doubt regarding the existence of visual 
sensitivity in the newborn infant. The 
functioning of mechanisms essential to sen- 
sory discriminations and to perception is 
not granted so readily. Thus the presence 
of retinal hemorrhages, the shape of the 
eyeball, the alleged nonfunetion of accom- 
modatory mechanisms, and so on, would 
seem to preclude the focusing of clear 
images upon the retinae, whereas the rela- 
tive lack of fixation and coordination of 
the eyes would likewise deprive the child 
of binocular criteria for depth perception. 

Relation to Stimuli. For the adult, vis- 
ual discriminations vary according to the 
wavelength, wave amplitude, wave compo- 


sition, and the duration of the visual stim- 
ulus. 

According to Munn (1938), there are no 
unequivocal data indicating the possession 
by the neonate of differential responses to 
the wavelength characteristic of visual 
stimuli. Peiper (19265), after his discov- 
ery of an ocular-neck reflex which is de- 
pendent upon the intensity of the visual 
stimulus, was the first to attack the prob- 
lem of color vision experimentally in pre- 
mature infants. According to Peiper, the 
totally eolor-blind adult does not manifest 
the Purkinje phenomenon. Hence, if the 
infant under dark adaptation can be shown 
to have the Purkinje shift in brightness, 
there is good reason to believe that the 
child reacts differently to different wave- 
lengths of the visual stimulus, From his 
study of the four prematures Peiper con- 
cluded that the Purkinje phenomenon is 
present at this stage of development, the 
brightness values of the hues corresponding 
to those of the adult and thus implying 
color vision in the young infant. 

Smith (1936) showed that even after 
dark adaptation the long-wave end re- 
mained brighter than or as bright as the 
short-wave end of the speetrum for Peiper's 
subject. Hence the Purkinje shift of great- 
est brightness to the short-wave end is not 
demonstrated. In her own investigation 
of the brightness values of hues for 20 new- 
born infants Smith employed three hues 
(blue, green, and red) of equal energy as 
transmitted by Wratten filters. Before sub- 
jecting the infants to the 5-minute illumina- 
tion period they were dark-adapted for 5 
minutes. The respiration and the activity 
during the two periods were automatically 
registered, and observers recorded responses 
and erying. The pereentage of immediate 
overt responses and the respiratory re- 
sponses failed to diseriminate between the 
hues. Activity and erying were inhibited 
most by blue and least by red. Whether 
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the infant’s eyes were closed or open did 
not seem to affect this diserimination. In 
terms of the means, blue and green—but 
not red—inhibit crying and activity in 
males, whereas all three hues are effective 
for females. This student of the problem 
concludes that the reactions of the male 
infants conform to the picture presented by 
the totally color-blind adult, whereas those 
of female infants are compatible with di- 
chromatic vision of the protanopie type. 
Hence the brightness values for hues of the 
same physical energy are not the same for 
infants as for adults with complete color 
vision. 

Peiper (19375), in commenting upon 
Smith's criticism, states that the Purkinje 
phenomenon refers to a change in bright- 
ness of the hues relative to each other 
rather than to white light. He likewise 
points out that Smith's subjeets were not 
completely dark-adapted, and he questions 
whether a differenee between the means 
for the sexes warrants the conclusion that 
one sex is color-blind and the other par- 
tially color-blind. Smith (1937), in reply, 
notes that the crux of the disagreement 
rests in conflicting interpretations of what 
constitutes the Purkinje phenomenon, 

Chase (1937), employing a small moving 
spot of color within a larger field of an- 
other color but of the same luminosity 
value for the adult, found that infants as 
young as 15 days showed pursuit move- 
ments for all the hues studied but did not 
pursue a colorless spot within a colorless 
field of a different brightness. This is 
taken to mean that the infant has differ- 
ential reactions to the wavelength charac- 
teristics of the visual stimulus. 

Stirnimann (1944a) measured the dura- 
tion of the newborn infant’s gaze upon col- 
ored papers and found the longest staring 
to blue and green, the shortest to yellow. 
Red came in between. For him this is proof 
that the neonate discriminates hues by its 


feelings and that it therefore has color sen- 
sations. He has likewise reported color- 
contrast responses. 

In regard to the Peiper-Smith contro- 
versy concerning color discriminations in 
newborn infants, Munn (1938) * maintains 
that the sex differences and brightness val- 
ues for the different colors found by Smith 
are not statistically reliable, but that her 
criticism of the inadequacy of Peiper's data 
in demonstrating equivalent brightness val- 
ues of hues for infants and adults is valid. 
He says: 


If the brightness value of hues is alike 
for infant and adult, the results of these 
experiments indicate color differentiation 
in very young infants. If the brightness 
value of the various hues is not the same 
for infant and adult, most of the data on 
color vision in infants are equivocal. 


This fundamental difficulty in the inves- 
tigation of color vision in infants had been 
anticipated by Pratt, Nelson, and Sun 
(1930) as follows: 


It seems that the structure and function 
of the adult eye must be regarded as one 
factor in our definition of luminosity. 
When we speak of the eye of the infant, 
the problem becomes more complex still. 


Aside from the factor of duration, the 
visible and measurable activity of the neo- 
nate seems to depend primarily upon the 
intensity characteristic of the visual stimu- 
lus. Thus Peiper (1926c) determined the 
threshold for the ocular-neck response, 
whereas Sherman, Sherman, and Flory 
(1936) observed that the rapidity of the 
pupillary reflexes depends upon the inten- 
sity of the stimulus. Greater sensitivity 
with increase in age is shown by a de- 

1 Munn, however, errs in saying that the differences 
under discussion are less than three times the PE. 
Some are less than three times the standard error of 
the difference, but one may well ask whether this is 


not primarily a reflection of the small size of the 
sample, 
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crease in the intensity required to elieit 
the responses. Irwin? has repeated certain 
aspects of Peiper's experiment showing the 
eflects of different intensities of light upon 
the oeular-neck reflex. The percentage of 
infants responding and the percentage of 
responses to stimulation of brief duration 
(1 second). and ranging.in intensity from 
5 to 200 foot-eandles were recorded. He 
concluded “that when a brief stimulus is 
used with a specific reflex the- relation is 
directly proportional, but when a stimulus 
of continued duration is used with general 
activity, the effect is inverse.” 

Greater general activity, according to 
Irwin and Weiss (1934c), occurs neither 
under moderate intensities of visual stimu- 
lation nor in complete darkness, but un- 
der minimal light conditions (0.002 foot- 
candle). The same invéstigators, using 
three intensities of light stimulation (3.9, 
0.02, and 0.002 foot-candle), found that 
activity was greatest under minimal and 
least under moderate light. : Observational 
records of activity and of erying for the 
most part eorroborated the polygraph re- 
cording of the stabilimeter oscillations. 
Weiss (1934), in the preliminary study of 
this series using the intensities mentioned, 
had found that the immediate effects, if 
any, were excitatory but nondifferential of 
different intensities. With prolongation of 
the illumination, however, activity de- 
creased with inerease in the intensity of 
the visual stimulus. The maximal inhibi- 
tory effects occurred 2 to 4 minutes after 
the onset of the stimulus. Maximum dif- 
ferentials occurred when the infants were 
not close to a feeding period or younger 
than the fourth day. Females appear to 
be more sensitive to differences in inten- 
sity than males. Irwin (1941a), employ- 
ing visual stimuli of 5, 25, and 50 foot- 
candles, demonstrated that general activity 


1 Personal communication to the writer upon the re- 
sults of unpublished research, 


is decreased by these higher intensities also. 
It was further shown that passage of the 
infant from an illumination period of 5 
minutes’ duration and at 5 foot-candles to 
a period of darkness is followed by an in- 
crease in activity. 

The relation of intensity and adaptation 
is discussed in a subsequent section, and the 
effects upon activity of combining visual 
and auditory stimuli of some duration are 
reviewed in the section on the reactions to 
auditory stimuli, 

With the demonstrated uncertainty re- 
garding differential responses in the neo- 
nate to the wavelength characteristic of 
light, it is of course understandable that 
no investigations of possible reactions to 
wave composition have been undertaken. 

Peiper (1926c), Pratt, Nelson, and Sun 
(1930), Pratt (1934c), and others have re- 
ported that visual stimuli of short duration 
evoke limited reflexes such as the palpebral 
and the pupillary, or more extensive re- 
sponses such as the Moro or the “startle.” 
Stimuli of longer duration, as Weiss (1934) 
has shown, may at the outset produce simi- 
lar results, but as they persist activity and 
erying decrease under dim and moderate 
illuminations. 

Infants under low illumination approach- 
ing deep twilight conditions do not mani- 
fest any appreciable increase in bodily ac- 
tivity during experimental periods of re- 
peated visual stimulation furnished by 
flashes of light at various time intervals, 
as contrasted with the activity in control 
periods. 

Visual spot illumination moving within 
the general visual field may elicit eye and 
head pursuit movements. 

Relation to State of Organism. The gen- 
eral effect of a period of dark adaptation 
is to increase sensitivity to visual stimuli, 
Under these conditions Peiper (19265) 
found that stimuli of an intensity inade- 
quate for the light-adapted eye are effective 
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in releasing the ocular-neck reflex. Simi- 
larly, according to Irwin and Weiss (1934c), 
there is decreased activity during periods 
of continuous dim or moderate stimulation, 
when sueh periods have been preceded by 
periods of darkness. Under subsequent 
minimal intensity of illumination, however, 
activity is increased, The dark adaptation 
process from beginning to final stages can- 
not be differentiated in terms of activity 
differences. Redfield (1937), employing 
dark adaptation periods of 1, 5, 10, and 20 
minutes and intensities, in the later more 
extensive study (1939), of 0.5, 1.1, and 4.7 
foot-candles in one series, and in another 
series of 0,04, 00.9, and 0.4 foot-candle, con- 
cluded that “increasing sensitivity to light 
after long as opposed to short periods of 
dark adaptation is indicated throughout the 
range of experimental intensities.” 

The possible alteration of the brightness 
values of hues and the question whether 
under dark adaptation the Purkinje phe- 
nomenon is produced have been considered 
in the review of the Peiper-Smith contro- 
versy. 

In the activity differentials, from minimal 
to moderate intensities of visual stimula- 
tion, Weiss (1934) reported a greater de- 
crease under waking conditions than when 
infants were asleep. Smith (1936), on the 
other hand, found no evidence of significant 
differences in the discrimination of the 
brightness of hues under these states of the 
infant. 

The palpebral and most other overt re- 
sponses are elicitable in both waking and 
sleeping states, but coordinated eye move- 
ments in pursuit of a moving light occur 
apparently only when the infant is awake. 

Reaction Times. According to Canestrini 
(1918) the latent time of the circulatory 
and respiratory responses to visual stimu- 
lation is ¥% to 2 seconds. 

Types of Response. The responses range 
from the limited involvement of the acces- 


sory muscles of the visual sense organs to 
the greater involvement of the organism in 
circulatory and respiratory changes, in 
movements of the head and eyes, and more 
rarely of activity of most of the larger 
segments of the body. Inhibition of gen- 
eral activity appears when stimulation con- 
tinues. 

The visuopalpebral reflex (a closing of 
the eyes or a further tightening or twitch 
of the eyelids to a flash of light if they are 
already closed) had been described by 
Kroner (1881). Preyer (1882) was careful 
to distinguish this, as he termed it, innate 
blinking from the protective wink reflex to 
an approaching object, the latter not being 
elicitable until about the end of the second 
month. Pratt, Nelson, and Sun (1930) 
found that, in point of occurrence to dis- 
continuous stimulation, the visuopalpebral 
response was the most invariable of those 
aroused by visual stimuli. 

According to the early investigators, 
Kussmaul (1859), Genzmer (1873), and 
Kroner (1881), even premature babies 
manifest a lively pupillary reflex. Later 
investigators such as Guernsey (1929), 
Beasley (19335), and Sherman, Sherman, 
and Flory (1936) seem to have demon- 
strated that the reflex, although sluggish 
at birth, rapidly perfects itself during the 
early part of the first postnatal week. 
Preyer (1882) and Feldman (1920) re- 
ported a consensual pupillary reflex. Gud- 
den (1910) has noted. that the pupil of 
the neonate is smaller than that of the 
adult during sleep and that there is no 
sudden dilatation. to a maximum upon 
awakening. The continual play of move- 
ment of the margin of the iris, which in- 
ereases upon external stimulation, was not 
found by Peiper (1926d) to oceur in the 
neonate. 

It is not known whether the ciliary mus- 
cle provides any accommodation in the 
early part of the neonatal period. The 
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diameter of the eye, however, according 
to Peiper (1928), makes it myopic, and 
retinal hemorrhages would make it even 
less likely that clear-cut images can be 
focused upon the retina, Ling (1942) has 
scrutinized the eriteria of fixation and has 
concluded that neither the foeusing of an 
image upon the retina nor the convergence 
of the eyes is applicable to newborn infants. 
For this age the principal criteria of fixa- 
tion are the immobility of the eye and the 
inhibition of “spontaneous movements" in 
response to the stimulus object. Hence fix- 
ation may be monocular in type and al- 
though not present at birth develop rapidly 
during the neonatal period. 

The convergence of the two eyes to pro- 
duce fixation upon a bright light was ob- 
served by Genzmer (1873) and Preyer 
(1882) in infants shortly after birth. The 
Shermans (1925) and the Shermans and 
Flory (1936) find improvement in the re- 
sponse during the first 3 days. Even after 
coordination has been demonstrated, how- 
ever, strabismus may be observed. Gut- 
mann (1924) had obtained similar results. 
Peiper (1928) maintains that there is no 
real fixation. during the neonatal period, 
and Guernsey (1929) states that it is lack- 
ing until well into the second month. Beas- 
ley (19335), on the other hand, finds coor- 
dination in fixation rather than incoordina- 
tion to be the general rule. According to 
Ling (1942), neither convergence nor binoc- 
ular fixation oceurs during the period of the 
newborn infant. 

Kussmaul (1859), Kroner (1881), Preyer 
(1882), Blanton (1917), and later investi- 
gators had observed that a slowly moving 
light arouses pursuit movements of the eye 
and head. Jones (1926) did mot obtain 
true visual pursuit movements until after 
the neonatal period. The most completely 
instrumentalized study of these responses 
was undertaken by McGinnis (1930). 
Moving visual stimuli were furnished by a 


rotating visual field, and motion pietures 
were made of the eye movements. Under 
these conditions, successful pursuit (eye 
movements in the same direction without 
frequent movements in the opposite direc- 
tion and with head movements decreasing 
in frequency) appeared after the second 
week. Beasley (1933a) and Chase (1937) 
report that visual pursuit occurs within 
the first week. Beasley found that vertical 
and eireular pursuit movements appear 
later than the horizontal, thus confirming 
the order though not the age of occurrence 
of these responses as stated by Jones (1926). 
Morgan and Morgan (1944) have likewise 
established the earlier appearance of hori- 
zontal pursuit movements. According to 
Beasley (1933a), the optimum rate of 
movement and distance of the moving light 
from the eyes varies from infant to infant. 
This, if confirmed, reveals methodological 
weaknesses in those experimental techniques 
wherein these factors were constant from 
infant to infant. Visual pursuit movements 
of eye and head are analogous to those ob- 
served in young kittens and termed by 
Tilney and Casamajor (1924) the “oculo- 
cephalo-gyrie" response. 

Conjugate deviation and coordinate com- 
pensatory eye movements were photo- 
graphed by Ling (1942) as early as 32 
hours after birth. 

Optic nystagmus, of the same type found 
in adults, was observed by McGinnis (1930) 
to be present in infants a few hours after 
birth. Catel (1932) reports “physiological” 
nystagmus in the newborn infant, whereas 
Bartels (1932) holds that such eye move- 
ments resemble those of the blind. 

The ocular-neck reflex, a bending back- 
ward of the head to a flash of light, was 
shown by Peiper (1926c) to depend upon 
the intensity of the visual stimulus. 

A bright, intense flash of light may evoke, 
as Peiper (1926c) has noted, a response 
which some have designated fear and others 
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Moro's Umklammerungs reflex. From the 
tables of Pratt, Nelson, and Sun (1930) it 
seems that either this or the “startle” have 
a higher incidence during the first days of 
the neonatal period. Dupérié and Bargues 
(1932), however, were unable to elicit the 
Moro response by visual stimulation. 

According to Canestrini (1913), the re- 
spiratory and circulatory responses of the 
neonate resemble those of the frightened 
adult, 

Weiss (1934), Irwin and Weiss (1934a), 
and Richards (19365) have demonstrated 
that, within certain intensity ranges, gen- 
eral activity decreases as the intensity. ‘of 
the visual stimulus increases. 

Learning. According to Denisova and 
Figurin (1929), visual CR’s* appear later 
than auditory CR’s and are not set up 
within the neonatal period. Wenger (1936), 
pairing visual and electrotactual stimuli for 
two infants, found some indication of con- 
ditioning by the sixth day. 

Technique of Investigation. The earlier 
investigators of the problem of color vision 
had little or no control over their stimuli 
and were in no position to determine 
which aspects of the visual stimulus were 
related to the observed responses of the 
infant. The later investigators, employ- 
ing Wratten filters, have presented visual 
stimuli of known wavelengths, physical 
energy, and luminosity value for the hu- 
man adult. 

The problem of the presence or absence 
of color vision in newborn infants has 
been approached by attempting to discover 
whether, under dark adaptation, there is a 
Purkinje shift in the brightness values of 
the hues similar to that found in the adult 
with normal color vision. The differences 
in duration of fixation of the eyes upon 
different-colored papers have also been 
utilized as an approach to the problem. 


1 CR is here used as an abbreviation for conditioned 
reflexes (or responses). 


Another endeavor at solution consists in the 
movement of a colored spot within a visual 
field of the same luminosity for the adult, 
but of a different hue. The ocular-neck 
reflex has been used as an indicator of 
change in intensity to stimuli of short du- 
ration, and the effects of stimuli of long 
duration upon general activity have also 
been determined. 

Pursuit movements have been studied in 
relation to manually produced moving vis- 
ual stimuli and in relation to control of 
movement within a given plane. 

Respiratory and circulatory responses 
have been reeorded through pneumograph- 
kymograph systems, whereas general activ- 
ity has been recorded through stabilimeter 
oscillations registered upon a polygraph 
or through electrical counters. Eye move- 
ments have been photographed. 

Summary. The newborn infant reacts 
to light, but it is not certain whether any 
differential responses are made to the wave- 
length or to the complexity characteristic 
of visual stimuli. Responses do depend 
upon the duration and the intensity of the 
stimuli. Those which are sufficiently in- 
tense and of short duration release lid re- 
sponses, circulatory and respiratory re- 
sponses, the ocular-neck reflex, and prob- 
ably the Moro and “startle” responses. If 
moving spot illumination within the visual 
field is provided there is some evidence of 
fixation, of pursuit movements, and of 
nystagmus. If the stimulus is of sufficient 
duration the pupillary reflex may be ob- 
served, and with continued illumination 
there is a decrease in general activity. In- 
creasing the intensity, within certain limits, 
decreases the activity. The effect of a given 
stimulus intensity is profoundly influenced 
by the previous conditions of stimulation, 
that is, as in dark adaptation. Whether 
newborn infants manifest the Purkinje phe- 
nomenon is a matter of controversy. 
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Reactions to Auditory Stimuli 


Sensitivity. From the earliest days of 
neonate study down to the present there 
has been a certain amount of eontroversy 
regarding the auditory sensitivity of new- 
born infants. Kussmaul (1859) was con- 
vineed that they were insensitive to audi- 
tory stimuli, whereas Genzmer (1873) 
claimed that not only did they possess such 
sensitivity on the first or second day after 
birth but that in all probability also the 
fetus received auditory stimulation from 
the heartbeats and aortie pulse and from 
the aetivities in the digestive tract of the 
maternal organism, 

Kroner (1881) and Moldenhauer—ac- 
cording to Preyer (1882)—reported the 
early presence of sensitivity but commented 
upon its great variability. Moldenhauer 
observed the following reactions to auditory 
stimuli: quivering of the eyelids, wrinkling 
of the forehead, head movements, scream- 
ing, and awakening from sleep. Repetition 
of the stimulus either produced no effects 
or else was quietening. Poli (1893) and 
Sachs (1803) considered sensitivity to be 
evidenced by the palpebral reflex, and Sachs 
also noted the “fear” (Schreck) reaction. 

Since these early investigations the exist- 
ence of auditory sensitivity in the neonate 
has been confirmed by the researches of 
Koellreutter (1907); Peterson and Rainey 
(1910); —Canestrini (1913); Blanton 
(1917); Waltan (1921); Peiper (1924c); 
Pratt, Nelson, and Sun (1930); Irwin 
(10329); Pratt (19345); Weiss (1934); 
Stubbs (1934); and Froeschels and Beebe 
(1946), A few writers during this period, 
namely, Feldman (1920), Lówenfeld (1927), 
Bryan (1930), and Haller (1932), maintain 
that there is relative insensitivity during 
the early postnatal days. 

The discovery by Peiper (1924c), later 
confirmed by the observations and re- 
searches of Forbes and Forbes (1927), Ray 


(1932), Sontag and Wallace (1934, 19350, 
1936), and Bernard and Sontag (1947), that 
the fetus in utero reacts to vibratory stimuli 
of a rate affecting the auditory receptors 
of adults would seem to indieate a similar 
stimulation of the fetal auditory receptors. 
'This may, however, take place through 
bone conduction, whereas postnatal insensi- 
tivity, if present, may depend upon. the 
condition or state of struetures normally 
responsive to air vibrations. 

Various explanations have been offered 
for such alleged insensitivity: (1) mucus 
in the middle ear (Preyer, 1882); (2) oc- 
clusion of the external auditory meatus 
(Preyer, 1882; Feldman, 1920); (3) tym- 
panie membrane not in a state to respond 
easily to air vibrations (Feldman, 1920); 
(4) fixity of auditory ossicles (Compayré, 
1896); (5) transitory or permanent birth 
injuries (Kutvirt, 1912; Vosz, 1923); (6) 
imperfectly developed auditory nerve 
(Shinn, 1893-1899; Stern, 1914). 

Relation to Stimuli. Auditory stimuli 
present certain variable characteristics of 
which the more important are frequency, 
amplitude, and complexity. As in other 
stimulus modalities, the duration of the 
stimulus is likewise of great significance. 

There is no indubitable evidence that 
infants possess either differential responses 
to varying frequencies of vibration or the 
possibility of acquiring them during the neo- 
natal period. Moldenhauer claimed that 
easily observed responses are more likely to 
occur to high-pitched sounds. This obser- 
vation has been supported by Sachs (1893), 
who produced stimuli with tuning forks and 
Galton whistle; by Waltan (1921), who 
employed whistles and tuning forks; by 
Haller (1932), who used an audiometer; 
and by Muzio (1933) with tuning forks (ae- 
cording to this investigator females react 
quicker than males). In none of these in- 
vestigations was there instrumentalized re- 


cording of responses. 
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Stubbs (1934) appears to have been the 
first to obtain adequate control of the au- 
ditory stimulus and at the same time to 
seeure objeetive records of the responses 
of infants to it. The effects upon overt 
activity, recorded by the stabilimeter-poly- 
graph unit, and upon implicit respiratory 
activity pneumographieally registered, were 
compared when the stimuli were four dif- 
ferent frequencies (128, 256, 1024, and 
4096 cycles) produced by an audiometer 
at constant intensity levels in terms of sen- 
sation units and with a duration of 10 sec- 
onds, Observations were made by two ob- 
servers, and their reliability was statis- 
tically determined. In this research the 
stabilimeter record disclosed no differences 
in overt responses to differences in fre- 
quency, Nor do the respiratory records 
reveal any effect of varying frequencies 
upon respiratory rate, but they do show 
significantly fewer cases of no response at 
the lowest as compared with the highest fre- 
quency, Of the responses observed, only 
eyelid opening and decrease in body activ- 
ity appeared to occur more often at the 
lower than at the higher frequencies, 

In view of Kasutkin and Levikova’s 
(1935a) lack of suecess in establishing 
conditioned sucking responses to auditory 
stimuli before the first half of the second 
month, it seems unlikely that the condi- 
tioned reflex technique will demonstrate any 
capacity for pitch diserimination in the 
newborn infant. 

The degree of organismie involvement in 
a response is related to the amplitude of 
the auditory stimulus. The correlation has 
been widely noted, but few have carefully 
investigated it. In the studies by Pratt, 
Nelson, and Sun (1930) the amount of 
measurable and observable activity of the 
neonate did not seem to correspond with 
the adult ratings of intensity or loudness 
of the experimental stimuli. The lack of 
control of the stimulus variables and the 


undetermined reliability of observations 
and of measurements render their evidence 
inadequate for determining the exact rela- 
tionship of overt activity to the amplitude 
of auditory stimuli. 

Stubbs (1934), who controlled the stimu- 
lus by means of audiometer and oscillator, 
found that with a 10-second duration for 
each frequency studied the percentage of 
responses increased as the stimulus inten- 
sities ranged upward from 30 through 50, 
70 to 85 sensation units. The louder 
stimuli produced more bodily movements, 
greater frequency of eyelid closing and re- 
spiratory action, and a decrease in erying. 

Weiss (1934) investigated the effects 
of two intensities (50 + 5 and 75 5 deci- 
bels) of a tone with a frequency of 420 
cycles for durations of 5 minutes, She 
measured activity by stabilimeter oseilla- 
tions and found that under sound-dark 
conditions the infant exhibited ^a signifi- 
cant tendeney toward lessened activity with 
increased sound intensity." In the sound- 
light experiment visual stimulation. rein- 
forced the auditory to bring about an even 
greater lessening of activity. 

The possibility of variation of responses 
according to yariation in the complexity 
of the auditory stimulus does not seem to 
have received any experimental study. 

Early observations, such as those by 
Sachs (1893), and all later studies show 
that overt responses are greater if the 
stimulus duration is short (as in noises), 
whereas there may be inhibition of activity 
or complete lack of response if the stim- 
ulus is of longer duration (as in musical 
tones). These pacifying or inhibiting ef- 
fects of stimuli of longer duration have 
been reported by Pratt, Nelson, and Sun 
(1930). These latter observations should 
be accepted with eaution because the in- 
tensities of the stimuli employed were not 
adequately controlled. Haller (1932) re- 
ported that even with a stimulus duration 
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of only 10 seconds the response began with 
the onset of stimulation and deelined or 
disappeared by the time the stimulus had 
ceased. Stubbs (1934) used durations of 
1, 3, 5, and 15 seconds, The percentage 
of responses to the longest duration was 
significantly greater than to the shortest 
duration of the stimulus. The longer dura- 
tions operated also to evoke greater bodily 
activity, increases in rate, and correspond- 
ing decreases in amplitude of respiratory 
responses, The longer durations, sueh as 
the 5-minute periods given by Weiss 
(1934), decrease bodily activity signifi- 
cantly as compared with periods during 
which no stimuli are presented. 

These experiments seem to indicate that 
the auditory stimulus first releases cer- 
tain overt responses and thereafter, if the 
stimulus persists, overt activity subsides 
and there is less movement than would oc- 
cur in a period of no experimental stimu- 
lation. The continuous stimuli may in- 
hibit the activity which ordinarily results 
from internal stimuli, or possibly the situn- 
tion is analogous to the “listening” posture 
of the adult. 

Discontinuous, repeated auditory stimuli 
produce rapid decreases in the circulatory 
and respiratory responses, according to 
the researches of Canestrini (1913). And 
Peiper (1924c) found that the “fear” ro 
sponse of the fetus in utero usually fol- 
lowed upon only the first stimulus. They 
ascribe this decline to inhibition rather 
than to fatigue. Pratt (19340) used reln- 
tively constant but unmeasured auditory 
stimuli to demonstrate that during a pë- 
riod of discontinuous auditory stimulation 
activity is confined to movements follow- 
ing the discrete stimuli, that the response 
declines with successive repetitions of the 
stimuli, and that the amount of activity 
per stimulation decreases as their fre- 
quency is increased within a given period 
of time, 


Relation to State of Organism, Aside 
from the transitory residual effects of pre- 
vious stimulation it is known that the re- 
sponse evoked by a given stimulus js also 
dependent upon the physiological state of 
the organism. Poli (1893) observed that 
the cochlear-palpebral reflex (principally 
closing of the eyes if they are open or 
further tightening of the lids if they are 
closed) was most easily elicited during sleep 
but was most difficult to activate when the 
child was nursing, Canestrini (1913) noted 
that the nature of respiratory and circula- 
tory responses depended somewhat upon 
whether the infant was asleep or awake, 
Peiper (19255) obtained a longer reaction 
time for the "fear" reaction during sleep 
than during waking, and a number of in- 
vestigators have affirmed that this. "fear" 
response ix best detected. in the sleeping in- 
fant. That it i» invariably followed by 
awakening is not supported by the data of 
Pratt, Nelson, and Sun (1930). Stubbs 
(1934) found that the smallest percentage 
of responses to auditory stimuli occurred. 
when infants were erying, and the largest 
when they were awake and inactive. 

Reaction Times, Peiper (19255). re- 
ported a longer reaction time for prema- 
ture infants than for a 2-month-old in- 
fant (0.25 second for the latter), — Irwin 
(19329), with an auditory stimulus of 581 
eyeles, a duration of 0.07 second, and a 
constant unmeasured intensity, found that 
the mean “body startle” reaction time of 
twelve infants, measured by stabilimeter- 
polygraph records, was 0.18 « 0.03, The 
reaction time of respiratory responses was 
found by Stubbe and Irwin (194) to be 
0.00 second, with a standard error of the 
mean of 0.025. 

Types of Responses, The overt reponses 
elicited by discontinuous auditory stimuli, 
according to the intensity of the stimuli 
and the previous stimulating conditions, 
range from the minimum involvement of 
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the palpebral reflexes on through io the 
maximum involvement of most of the large 
behavior segments. When auditory stimuli 
are eontinuous for some appreciable dura- 
tion, decrease in activity sets in after the 
initial overt responses. 

The cochlear-palpebral reflexes may oc- 
cur in relative isolation when the stimuli 
are of slight intensity or when the infant 
has been repeatedly stimulated, as Pratt 
(1933, 19345) has shown. Moldenhauer 
was one of the first to observe these in the 
complex of responses, and Cemach (1920), 
who gave them partieular attention, em- 
phasized their persistence beyond the neo- 
natal period. Irwin (19329) has noted that 
they are more invariable in occurrence than 
the “body startle,” whereas Landis and 
Hunt (1939) have maintained that blinking 
is a component of the “startle” pattern. 
Froeschels and Beebe (1946) also have re- 
ported acoustopalpebral reflexes as the 
most frequent reaction to auditory stimu- 
lation. 

Bartels (1910) and Peiper (1928) state 
that auditory stimuli produce pupillary 
dilatation in newborn infants, but Peiper 
observes that there is great irregularity in 
its occurrence. 

When infants are asleep, according to 
Canestrini (1913), auditory stimuli of some 
duration, such as musieal tones, make 
breathing slower and shallower and de- 
crease the pulse rate. If the stimuli are 
intense enough to wake the child the rates 
of respiration and pulse are increased. In- 
tense stimuli of short duration (such as 
a pistol shot) result in an immediate in- 
erease in the amplitude of respiration, 
followed by irregular breathing. Stubbs 
(1934) found that increase in intensity and 
duration had measurable consequences in 
respiratory responses and that "respira- 
tory responses were found less often to 
higher than lower pitches.” 


The earlier investigators of neonate be- 
havior were impressed with the gross mus- 
cular response of the infant to auditory 
stimuli. Sachs (1893) was one of the first 
to term these reactions the “fear” (Schreck) 
response, and Watson (1919) made the al- 
leged emotional pattern one of the corner- 
stones in his theory of three primary emo- 
tions. Peiper (1925a) was one of the first 
to liken the fear response, às elicited by 
auditory stimuli, to the “Moro” response, 
while granting that there was a difference in 
latent time. Schaltenbrand (1925) main- 
tained that the Moro response was elicited 
by sudden sounds, Following these, Irwin 
(19329), Pratt (19346), Dennis (1934), 
Richards (19362), and Wenger (1936) have 
held that the terms “fear,” “body jerk,” 
“body startle,” ete. are merely different 
names for a general but variable response 
which may be elicited by stimuli of various 
modalities. 

Other research workers have insisted 
that the fear response and the Moro 
Tesponse are distinct, for, according to 
Dupérié and Bargues (1932), the Moro 
cannot be evoked by auditory stimuli. 
They and Gordon (1929) maintain that 
the responses merely simulate each other, 
and they agree with Peiper (1925a) that 
in a given stimulus situation the fear reac- 
tion precedes the Moro, 

Strauss (1929), as reported by Hunt, 
Clarke, and Hunt (1936), ascribed a 

“startle” response to intense auditory 
stimuli which differed not only in pattern 
but in age of appearance from the Moro 
response. According to this view, the Moro, 
but not the startle, is present during the 
neonatal period. In regard to arm move- 
ments, Hunt and Landis (1938) have 
stressed the extensor characteristic of the 
Moro as compared with the flexor charac- 
teristic of the startle. 

Pratt (1937) viewed all these as vari- 
ants of the Moro, and Wagner (1938a) 
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has proposed that they all be called “body 
jerks.” Hunt and Landis (1938) and Hunt 
(1939) point out that the evidence from 
ultrarapid motion pictures reveals two pat- 
terns of response, one commonly known as 
the Moro and the other which they, fol- 
lowing Strauss, eall the startle. They 
(Landis and Hunt, 1939) assert that both 
patterns are clearly present at 6 weeks and 
that after a few months the Moro disap- 
pears but the startle remains. They cau- 
tiously favor the view that both responses 
may be present from birth, with the startle 
somewhat masked by the Moro (for seg- 
mental comparison of these see the section 
on the Moro and startle responses). 

Pratt (1933) described variable plantar 
responses as part of the response to audi- 
tory stimuli, and Clarke, Hunt, and Hunt 
(1987) have photographed them. Pratt, 
using less intense stimuli than those em- 
ployed by the three later investigators, 
noted that toe movements and the pal- 
pebral reflexes in many instances persist as 
other components of the response drop out 
with successive repetitions of the stimulus. 

Waltan (1921), Froeschels and Beebe 
(1946), and others have claimed that some 
infants turn the eyes and head toward the 
source of auditory stimulation. 

Learning. The conditioned reflex tech- 
nique, as a means of studying auditory 
sensitivity, was suggested by Aldrich 
(1928). Kasatkin and Levikova (1935a), 
however, were unable to establish condi- 
tioned sucking responses during the neo- 
natal period. Denisova and Figurin (1929), 
according to Razran (1933), established 
conditioned food-seeking responses to audi- 
tory stimuli during the second month, al- 
though natural as opposed to laboratory 
CR's appeared during the first month. 
Marquis (1931) stated that conditioned 
sucking and quietening to auditory stimuli 
were established during the first ten days 
after birth. Wenger (1936), despite some 


masking of the conditioning auditory stim- 
ulus by other auditory stimuli, obtained 
some indication of unstable leg withdrawal 
and respiratory “gasp” CR's with electro- 
tactual unconditioned stimuli. The Wick- 
enses (1940) attempted, with inconclusive 
results, to set up auditory-leg movement 
CR’s, with electric shock as the uncondi- 
tioned stimulus. 

Technique of Investigation. Auditory 
stimuli have been produced with varying 
degrees of control by tuning forks, Galton 
and Urbantschitsch whistles, devices pro- 
viding constant but unmeasured stimuli, 
and instruments of precise control such as 
the audiometer. Circulatory and respira- 
tory responses to auditory stimuli have 
been recorded by means of pneumatie sys- 
tems (pneumograph and tambour), the 
kymograph, and the polygraph. Gross 
movements and inerease or deerease of bod- 
ily aetivity have been recorded by means 
of stabilimeter-polygraph systems or by 
stabilimeter oscillations through electrical 
counters. Reaction times have been meas- 
ured by a modified Morse apparatus, by 
the stabilimeter-polygraph apparatus, and 
by ultrarapid motion-pieture photography. 
The patterning of responses and the inci- 
dence of responses not registered by me- 
chanieal systems have been recorded by 
some observers and photographed by others. 

Summary. The neonate is not deaf, but 
there is little evidence that it makes pitch 
discriminations or differential responses cor- 
related with the complexity characteristic 
of auditory stimuli, Its responses are, how- 
ever, modified according to the duration and 
the intensity of the stimuli. If they are of 
short duration and sufficiently intense, re- 
sponses such as lid reflexes, circulatory and 
respiratory changes, and gross muscular 
patterns of response, such as the Moro and 
possibly the startle, appear. With suc- 
cessive repetitions of the auditory stimuli 
the gross muscular components decline in 
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extent of involvement and disappear, leav- 
ing the more invariant palpebral reflexes, 
and frequently responses of the toes. If 
the stimuli are of long duration their effect 
is to lessen the aetivity which would nor- 
mally occur during the period, and the de- 
crease becomes greater as the intensity of 
the stimulus is increased. 


Reactions to Olfactory Stimuli 


Sensitivity. The demonstration of the 
presence or absence of olfactory sensitivity 
in the neonate presents such methodolog- 
ical difficulties that the lack of agreement 
of different investigators is not surprising. 
Some have held that the sense of smell 
is important and well developed. Among 
them are Darwin (1877), Kroner (1881), 
and Peterson and Rainey (1910). Some- 
what less certain of the importance and 
of the maturity of this sensory field are 
Ciurlo (1934) and Stirnimann (1936b, 
19360), whereas Disher (1934) is willing 
to grant that the neonate at least dis- 
criminates between odorous and nonodorous 
substances. Most of the workers in this 
field, however, have been extremely doubt- 
ful whether newborn infants react to olfac- 
tory stimuli. Kussmaul (1859), although 
subscribing to the view that the infant pos- 
sesses olfactory sensitivity, was one of the 
first to note that ammonia and acetie acid 
fumes were most effective in eliciting reac- 
tions and to decide that such substances 
produce their effects as tactile rather than 
as olfactory stimuli, Preyer (1882) sup- 
ported this view by saying that such sub- 
stances irritate the mucous membrane of 
the nose. Canestrini (1913) found that 
only such substances affected respiration 
and circulation, He ascribed these effects 
to stimulation which set up impulses in 
the trigeminal nerve. Watson (1919) and 
Peiper (1928) accept this interpretation, 
and Tanner (1915), Blanton (1917), Drum- 


mond (1921), and Pratt, Nelson, and Sun 
(1930) likewise hold that olfactory sensi- 
tivity is not present or else is poorly devel- 
oped. 

Relation to Stimuli. In the first re- 
searches to introduce the principle of a 
nonodorous air control, a duration control 
by means of an olfactory pump, and a high 
degree of saturation of a given volume of 
air at room temperatures, Pratt, Nelson, 
and Sun (1930) used acetic acid, ammonia, 
oil of cloves, and valerian as stimuli. The 
observers noted the number of responses 
to stimuli, recorded in code the movements 
of different segments of the body, and after- 
ward measured the stabilimeter-polygraph 
records of activity. Although they did not 
determine the statistical reliability of their 
observations and measurements, there 
seems little doubt that of the substances 
employed only ammonia and acetic acid, 
as evaluated by the air control, produced 
unquestionable results, Analysis of the per- 
centage of specific movements of body seg- 
ments in the responses that did occur to 
the different stimuli shows that with the 
air control the body extremities and eyes 
were most often involved, whereas there 
were scarcely any head or facial move- 
ments. Voealizations and facial responses 
had greater incidence to ammonia and 
acetic acid. Sucking was more conspicuous 
in the responses to valerian. The infants 
reacted about as vigorously to acetic acid 
as to ammonia, whereas adults considered 
acetic acid much less irritating than the 
ammonia. 

Disher (1934) devised a thermal control 
and used gas-collecting tubes for her reser- 
voirs of odors. Three different degrees of 
saturation were obtained by drawing from 
these and from a pure air source by hypo- 
dermic syringes. Stimulation was effected 
by pushing on the plunger of the syringe 
while the experimenter counted to 295. 
Besides the nonodorous air control, odorous 
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substances following Henning’s classifica- 
tion, such as violet, asafetida, sassafras, 
citronella, turpentine, pyridine, and lemon, 
were employed. Responses were recorded 
by two observers, and a set of motion-pic- 
ture records was made. According to this 
investigator, newborn infants respond sig- 
nificantly in terms of percentage response 
to stimulation by the odor stimuli as com- 
pared with the percentage response to 
stimulation by pure air. Observation and 
segmental analysis of the responses, how- 
ever, disclose no evidence of differential 
odor discriminations, and the pattern of 
responses to air alone, when there are re- 
sponses, is apparently no different from 
that aroused by olfactory stimuli. Per- 
centage of response and extent of organ- 
ismie involvement appear to depend upon 
the degree of saturation of the olfactory 
stimulus. 

Ciurlo (1934), using essence of lavender, 
valerian, and mint, which, it is supposed, 
do not stimulate the trigeminal nerve, is 
reported to have demonstrated by means 
of graphic records of respiration that the 
newborn infant differentiates odors as pleas- 
ant or unpleasant. 

Stirnimann (19365, 1936c) is of the opin- 
ion that volatile substances stimulate not 
only the olfactory and trigeminal nerves 
but also the glossopharyngeal nerve. The 
absence of the olfactory nerve does not 
lead to lack of response to stimuli which 
are ordinarily supposed to stimulate the 
olfactory nerve and to be pleasant. Hence 
the interpretation that the trigeminal, when 
activated, gives only unpleasant experiences 
is unwarranted, Stirnimann holds that dif- 
ferential responses to odorous stimuli are 
revealed by facial or mimetie responses. 

Anise oil involves nasal taste (gout 
nasale) and gives rise to expressions of 
pleasure and to sucking and licking re- 
sponses. Oil of chenopodium leads to 
grimaces of discontent; ammonium carbo- 


nate produces grimaces and pronounced 
turning-away of the head from the test 
tube containing the substance. 

Types of Response. The overt responses 
elicited by ammonia, acetic acid, and so on 
consist of a throwing-back or turning-away 
of the head, wrinkling or grimacing of the 
face, squirming of the trunk, movements 
of the extremities, and frequently sneezing 
and erying. Such substances likewise af- 
fect respiration and circulation. Other sub- 
stances, such as anise oil, essence of laven- 
der, valerian, mint, and oil of chenopo- 
dium, generally held to be purely odorous 
stimuli, may give rise to mimetic and re- 
spiratory responses, supporting a classifica- 
tion into agreeable or disagreeable odors, 
according to Ciurlo (1934) and Stirnimann 
(19366, 1936c). The “pleasant” odors may 
be accompanied by sucking and licking 
movements. 

Technique of Investigation. The dura- 
tion, saturation, and temperature of the 
air in which olfactory stimuli are presented 
have been controlled by various devices 
such as the olfactory pump, reservoirs of 
fully saturated vapor, and pure air source, 
Responses have been recorded by observ- 
ers, photographed with the motion-picture 
camera, and registered by the stabilimeter- 
polygraph unit. Respiratory and circula- 
tory responses have been graphically re- 
corded by pneumograph-kymograph com- 
binations. 

Summary. lt seems to be well estab- 
lished that newborn infants reaet vigorously 
to such stimuli as ammonia and acetie acid, 
but whether these rather general reactions 
of the body museulature are to be ascribed 
to the sense of smell or of pain is uncer- 
tain. According to some investigators, 
other substances, which are purely odorous 
for adults, are responded to by infants 
with mimetic responses indicating “pleas- 
ant” or “unpleasant” experiences, Some 
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stimuli lead to avoiding movements; oth- 
ers are followed by sucking and licking 
responses. 


Reactions to Gustatory Stimuli 


Sensitivity. Taste was considered by 
Kussmaul (1859), Preyer (1882), and Peter- 
son and Rainey (1910) to be highly devel- 
oped in the neonate. Shinn (1893-1899) 
believed it to be dormant, and Blanton 
(1917) maintained that taste, smell, and 
touch are not differentiated at this time. 
Canestrini (1913) obtained prompt circula- 
tory and respiratory responses to gustatory 
stimuli but no reactions which would indi- 
cate differential responses or discrimination 
between “sour” and “bitter” stimuli. Pratt, 
Nelson, and Sun (1930) observed little dif- 
ferentiation, particularly when the percent- 
age of responses evoked was compared with 
the percentage elicited by distilled water. 
With increase in age it appears that sucking 
responses to sugar solutions increase, 
Whereas facial reactions become more pro- 
nounced to “salt,” “sour,” and “bitter” 
stimuli, Stirnimann (1936, 1936c) holds 
that the neonate demonstrates taste dis- 
eriminations of all four qualities, largely in 
terms of facial or mimetic reactions. Eck- 
stein (1927) and Jensen (1932) have dem- 
onstrated that certain taste substances mod- 
ify the sucking response. 

Relation to Stimuli. The problem of 
taste sensitivity in the neonate resolves it- 
self into several questions. Does the child 
make differential responses to taste sub- 
stances? Are these of the same order or 
nature as those of the adult? Does the 
response alter as the strength of the stimu- 
lus is changed? The problem is compli- 
cated, as in the case of olfactory stimuli, 
by the fact that other than taste receptors 
are being stimulated. Also, the area ‘of 
stimulation is not easily controlled. The 
arousal of a response may, again, depend 


upon the intensity rather than upon its 
specific modality. And, unfortunately, the 
effective strength ofggustatory stimuli can- 
not be established in terms of equally con- 
centrated solutions. Nor, as Pratt, Nelson, 
and Sun (1930) found, can it be said that 
the effective intensity of a taste substance 
is the same for the infant as for the adult. 

Introduetion of gustatory stimuli by 
means of applicator sticks dipped in solu- 
tions of salt, sugar, citric acid, and quinine 
in Pratt, Nelson, and Sun’s investigation 
did not, when compared with similar in- 
troduction of distilled water, provide im- 
pressive evidence for taste differentiation 
in infants. Quinine and citric acid solu- 
tions appeared to be more effective than 
salt and sugar solutions. Jensen (1932), 
using the sucking reflex as an indicator, 
found differential responses (changes in the 
sucking response as compared with the con- 
trol of mother’s milk) to air and salt &o- 
lutions. The approximate limen for the 
latter is a solution of 0.300 per cent. These 
differential reactions do not appear until 
the infant has sucked a few seconds, and 
therefore the reactions may depend upon 
the stimulation of other areas than those 
involved in experiments wherein the taste 
substance makes immediate contact with 
tongue areas. 

Stirnimann (19366, 1936c) applied taste 
solutions to the newborn infant’s tongue by 
means of a nipple-shaped piece of cotton. 
In his opinion the neonate discriminates 
all four of the taste qualities, although 
there are no responses whicli may be said 
to be characteristic of each one. The dif- 
ferentiation is evidenced in part by dif- 
ferences in mimetic responses and in part 
by the sequential order of these in rela- 
tion to responses of withdrawal, repulsion 
of the stimulating device, or in relation to 
sucking responses. The same investigator 
found that infants reacted more vigorously 
to a 7 per cent solution of saccharine than 
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to a 7 per cent lactose solution, and again 
more vigorously to a 16 per cent solution 
of the lactose solution than to the weaker 
solution of the same substance. No clear- 
cut differentiation was made between 0.9, 
1.5, and 2.0 per cent salt solutions. 

Relation to State of Organism. Jensen 
(1932) states that the “moderately full 
baby is a better discriminator than the very 
hungry infant.” 

Reaction Times. The responses to gus- 
tatory stimuli are varied in nature. From 
Canestrini's (1913) curves it seems that cir- 
culatory and respiratory responses follow 
quickly upon stimulation. Other responses 
apparently have a longer latent time. 

Types of Response. According to Stirni- 
mann (1936, 1936c), taste as well as tac- 
tual stimuli frequently release a vasomotor 
reflec which produces à tumefaction of 
the inner surface of the lips. Sucking re- 
sponses, as reported by Pratt, Nelson, and 
Sun (1930), occur to all taste stimuli. They 
are more pronounced to sugar solutions and 
become increasingly so with age. Stirni- 
mann (19365, 1936c) found these responses 
to be greatest to lactose, with citrie acid 
a close second, but only of feeble occurrence 
to stimulation by quinine. Sonohara 
(1934a) found, as had Stirnimann, that 
saccharine arouses sucking responses, Jen- 
sen (1932) discovered that only salt solu- 
tions, among gustatory stimuli, impaired 
the sucking responses or caused them to 
cease. This confirms Canestrini’s observa- 
tion. 

Movements of the tongue and lips, some- 
times termed defense or rejection, have 
been observed by Pratt, Nelson, and Sun 
(1930) and by Stirnimann (19365, 1936c). 
Stirnimann noted that muscles of the phar- 
ynx are innervated, as in vomiting. Allied 
to these responses are general activity and 
even crying. Sonohara (19345) disagrees 
with most investigators, who hold that 


"bitter" stimuli evoke reactions of re- 
jection. 

Some have held that facial responses or 
mimetic reactions—the “wry” face, for ex- 
ample—are rather characteristic to “bitter” 
stimuli. 

The salivary reflex, as Stirnimann (19360, 
1936c) and others have noted, is not well 
established in the neonate. 

According to Canestrini (1913), “sweet” 
stimulation calms the child, salt solutions 
produce a slight disturbance, and "sour" 
and “bitter” solutions initiate pronounced 
irregularity of the respiratory and circula- 
tory curves. 

Technique of Investigation. In most of 
the investigations the concentrations of the 
taste solutions have been stated, Re- 
sponses to these have been compared with 
those evoked by distilled water and moth- 
ers milk as controls, These substances 
have been introduced into the infant's 
mouth by applicator sticks or other de- 
vices, or have been sucked from a special 
nursing bottle, The mimetie and other re- 
sponses have been recorded by observers, 
while circulatory, respiratory, and sucking 
responses have been automatically regis- 
tered by kymographs and polygraphs. 

Summary. lt is uncertain whether the 
neonate differentiates all four taste quali- 
ties. It appears, however, that in terms of 
the sucking response salt solutions tend to 
break up the response, whereas sugar solu- 
tions elicit and maintain it. Acid solutions 
to a lesser extent evoke sucking; quinine 
solutions seldom do. Facial responses mi- 
metie of “disagreeable” affects are conspic- 
uous responses to the latter. In general, 
respiration and circulation are least in- 
fluenced by “sweet,” slightly disturbed by 
“salt,” and considerably affected by “sour” 
and “bitter” solutions. Sucking mounts 
with age to sugar solutions as do facial re- 
sponses to quinine. There is some evidence 
that, beyond the threshold point, responses 
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may be altered by differences in concentra- 
tion of the taste solution. 


Reactions to Thermal Stimuli 


Sensitivity. The presence of thermal sen- 
sitivity in the newborn infant was noted 
by early experimenters, Genzmer and 
Kroner, and has not been questioned in 
subsequent studies. 

The researches which have been under- 
taken involve either limited areal stimula- 
tions (but not punctiform exploration in 
newborn infants) or activity under differ- 
ent environmental temperatures, There has 
been no really systematic exploration of the 
cutaneous surface or other parts of the 
body to ascertain the differential sensitiv- 
ity of the various areas. Canestrini (1913) 
demonstrated that “cold” stimuli applied 
to the forehead produced prompt and vig- 
orous circulatory and respiratory responses. 
Pratt, Nelson, and Sun (1930), stimulating 
the same area with a temperature cylinder 
(50 sq. mm, application area) at an aver- 
age temperature of 11 to 12* C., obtained 
observable responses to 73 per cent of the 
stimulations, Stirnimann (1939), apply- 
ing water-filled glass tubes (18 mm. diam- 
eter) to the infant’s cheeks, found 89 per 
cent response fo temperatures of 43 to 
45° C, and 96 per cent response to tempera- 
tures of 15 to 17° C. Peiper (19245), hold- 
ing constant the contact while changing the 
thermal stimulation, stimulated the chest 
with “cold” stimuli and obtained pro- 
nounced responses. Stirnimann (1939) 
stimulated hand areas (hollow of the hand 
or ball of the thumb) with the temperatures 
previously mentioned and received no re- 
sponse in 74 per cent of the cases. Ap- 
plieation by Pratt, Nelson, and Sun (1930) 
of the temperature cylinder to the inner 
surface of the leg at the knee yielded reac- 
tions to 91 per cent of the stimulations. 
Crudden (1937), employing stimuli of 


3-5* C. or more from the initial neutral (33 
to 34* C.) and applying them by Peiper’s 
technique to the dorsal surface of the leg 
midway between foot and knee, reported 
some degree of response, as shown by ex- 
amination of cinema records, to all stimu- 
lations. Stirnimann (1939) obtained 94 per 
cent response to stimulations of the sole of 
the foot by stimuli of 43 to 45° C., and 100 
per cent to those of 15 to 17°C, Although 
the size of cutaneous areas stimulated and 
the duration of the stimulation vary in the 
researches mentioned, they suggest the pos- 
sibility that leg and foot are more sensitive 
to thermal stimuli than hand and head 
areas. 

Thermal sensitivity has likewise been 
demonstrated in the oral cavity. Pratt, 
Nelson, and Sun (1930) introduced small 
amounts of distilled water at temperatures 
ranging from 8 to 53* C. and observed the 
movements which were elicited. Jensen 
(1932) measured the alterations produced 
in the sucking response by milk at temper- 
atures above and below 40° C. 

Environmental temperatures likewise 
give evidence of the thermal sensitivity of 
the newborn infant. If they are atmos- 
pherie, activity tends, as Pratt (1930) has 
shown, to be negatively correlated with 
them. Excitatory effects of lowering the 
temperature of the bath have been noted 
by Preyer (1882). Exposure of the fore- 
head or of the whole body, or stimulation 
of the arm by rapid evaporation, had no 
effect, according to Herlitz (1942-1943), 
upon pulse rate or blood pressure and pro- 
duced no consensual skin capillary reac- 
tions, but the temperature both of the ab- 
domen and of the reetum fell. 

The thermal sensitivity of the neonate 
has not been compared with that of chil- 
dren in later developmental stages, nor are 
we able from the work of Peiper (19245) 
and Stirnimann (1939) to compare with 
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any certainty the premature with the full- 
term infant. 

Relation to the Stimuli. Temperatures 
present continuous series, but the “cold” 
spots respond when some critical point be- 
low physiological zero (skin or other body 
temperature) is reached and again, para- 
doxieally, when a critical point above phys- 
iological zero is attained, whereas the 
"warm" spots respond only when a critical 
point above physiological zero is reached. 

Physiological zero in infants has been 
given various values by different investiga- 
tors and according to the area stimulated. 
It seems clear that oral and anal tempera- 
tures will differ from cutaneous temper- 
atures. It is also evident that any thor- 
oughgoing investigation of thermal sensitiv- 
ity will require the determination of the 
skin or body area temperature for each 
neonate before the application of the ther- 
mal stimulus. 

Pratt, Nelson, and Sun (1930) did not 
ascertain the temperatures of the areas 
stimulated. Stimulation of head and leg 
areas with the temperature cylinder at 33 
to 45* C, did not seem to produce appre- 
ciable responses, whereas at 11 to 12° C. 
vigorous responses were aroused. Crudden 
(1937), on the basis of lack of response in 
preliminary trials, decided that 33 to 34° 
5° C. was neutral for the area of the leg 
which he studied. 

To oral stimulation, by distilled water 
applied with a medicine dropper, Pratt, 
Nelson, and Sun (1930) observed least re- 
sponse at 43* C. among temperatures of 
8, 13, 18, 23, 33, 48, and 53* C. From 
these studies it would appear that the point 
of least stimulation for this area must lie 
between 33 and 43*C. Jensen (1932) 
found no disturbances in the sucking re- 
sponse to mother’s milk at 40°C. The 
higher thresholds or critical points ranged 
from 50 to 65°C. (median approximately 
52° C.); the lower thresholds ranged from 


23 to 5° C. (median approximately 19° C.). 
Physiological zero for mouth areas seems 
to be within the range 35 to 36° + 16 to 
17° C., and Crudden's (1937) figures show 
it to be 33 to 34° + 5* C, for leg areas. 

Among early investigators, Preyer (1882), 
Canestrini (1913), and Peiper (19245) 
were impressed with the potency of tem- 
peratures below physiological zero as com- 
pared with temperatures correspondingly 
higher. Pratt, Nelson, and Sun (1930) 
and Crudden (1937) have drawn similar 
conclusions. Jensen (1932), however, has 
pointed out that in terms of critical points 
for the sucking response the lower tem- 
peratures employed by Pratt, Nelson, and 
Sun represent greater deviations than the 
higher temperatures. Pratt, Nelson, and 
Sun and Jensen have reported that the 
incidence and extent of the response de- 
pend upon the degree of deviation from 
the critical thresholds. Crudden found no 
consistent. relationship. 

Purely thermal stimulation is difficult 
if not impossible to set up. In the case of 
stimuli applied through thermal conduc- 
tion the only control available is to make 
the contact stimuli constant while varying 
the thermal. According to Peiper (1928), 
Sikorski (1908) reported a turning of the 
head toward the side stimulated by ther- 
mal radiation. Peiper (1928) was unable 
to confirm this, but Stirnimann (1939), 
using a Goldscheiderlampe aus Rubinglas, 
found reactions in 85 per cent of the stim- 
ulations, with movements toward the stim- 
ulus. 

Relation to State of Organism. The ef- 
fect of previous stimulation is illustrated 
by Crudden’s (1937) demonstration of the 
setting-up of temporary neutral tempera- 
tures, in other words, the rapid onset of 
adaptation. 

Pratt, Nelson, and Sun (1930) did not 
find any clear difference between thermal 
sensitivity during sleep and waking states, 
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but Crudden (1937) and Stirnimann (1939) 
are inclined to the view that the threshold 
is raised in sleep. 

The enormous range between the high 
and low thresholds for thermal effects upon 
the sucking response, reported by Jensen 
(1932), may reflect the physiological state 
of the infant when nursing. Under differ- 
ent conditions the range of thermal neu- 
trality might be considerably reduced. 

Reaction Times. According to one of 
Canestrini’s figures (1913), the reaction 
time of cireulatory and respiratory re- 
sponses to stimulation of the forehead with 
a cold piece of metal is not more than 0.5 
second. Effects upon sucking are shown 
by Jensen (1932) to be delayed several sec- 
onds and to vary with the temperature de- 
viation. Possibly this indieates the domi- 
nance of the stimuli producing the sucking 
response, or it may simply mean that 
changes in the sucking response await stim- 
ulation of other portions of the alimentary 
tract. With the eapsule technique, Crud- 
den (1937) reports reaction times of 2.5 to 
11 seconds, with an average of 6.8 seconds 
to stimulation of the leg area. 

Types of Response. Acceleration of 
breathing, throwing the head backward, 
gasping, shuddering, increase in brain vol- 
ume, and irregular pulse follow the appli- 
cation of “cold” stimuli to the infant's 
forehead. Stimulation of the cheeks with 
temperatures of 15 to 17°C. leads to a 
turning-away of the head, whereas those of 
43 to 45°C. generally evoke a turning- 
toward, seeking, or mouth orientation. 

Stimulation of leg areas near the knee 
by the “cold” temperature cylinder pro- 
duces most commonly flexion of the leg 
at the hip, with extension occurring only 
about one-third as often. Stimulation of 
the calf of the leg produces most frequently 
general patterns of response with most of 
the activity confined to the legs and with 

extension more frequent than flexion. Also, 


according to Crudden (1937), there is evi- 
dence of a “scratch”-localizing reflex. 

Stirnimann (1939) reports that stimula- 
tion of the sole of the foot with “warm” 
stimuli leads to “seeking” movements of 
the other foot, whereas “cold” stimuli lead 
to withdrawal movements. 

Thermal stimulation of the oral cavity 
elicits mimetic reactions, mouth move- 
ments, head movements, and squirming. It 
makes the sucking response irregular, and, 
with sufficient intensity, leads to disorgan- 
ization and cessation of the response. 

General environmental temperatures may 
give rise to shivering, as related by Blan- 
ton (1917), and general activity is cor- 
related —.205 + 024 with temperature 
through a range of 74 to 88° F., according 
to Pratt (1930). Pilomotor reflexes (goose- 
flesh) to the normal combination of me- 
chanical and thermal stimuli are very flect- 
ing and slight in the newborn but are 
brought forth by adrenalin according to 
Hartmann-Karplus (1931). 

Technique of Investigation. Cutaneous 
areas have been explored by thermal stim- 
uli produced by temperature cylinders, 
evaporation of alcohol, ete. Tactual stimu- 
lation has been kept constant through use 
of a metal capsule attached to some por- 
tion of the body, the temperature being 
varied by changing the water in the cap- 
sule by means of inlet and outlet tubes. 
Radiant heat likewise makes possible a 
limited study of thermal sensitivity with- 
out any tactual accompaniment. The oral 
cavity has been stimulated with fixed 
amounts of distilled water at constant 
temperature, administered with medicine 
droppers, and by having the baby suck 
milk at different temperatures. 

Jensen (1932) has used a manometer- 
polygraph combination to record the ef- 
fects of thermal stimuli on sucking re- 
sponses, Crudden (1937) has made cinema 
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records, and others have provided verbal 
deseriptions of the responses. 

Summary. 'The newborn infant is sen- 
sitive to temperatures that fall below the 
lower and above the higher thresholds, 
which appear to vary according to the part 
of the body stimulated and probably ac- 
cording to certain physiological states. 
They produce vigorous movements of the 
parts stimulated by the stimuli deviating 
most from the thresholds. Respiration and 
circulation are affected, and the sucking 
response becomes irregular or even ceases. 
The response involves more than the seg- 
ment stimulated, although greatest fre- 
quency of reaction occurs in the stimu- 
lated member. There may be a localizing 
reflex of a “scratch” nature. Mild thermal 
stimuli above the higher threshold may 
lead to movement toward the stimulus, 
whereas those below the lower threshold 
lead to withdrawal movements. 

Environmental temperatures appear to 
be correlated negatively with activity in 
the newborn infant. 


Reactions to Contact or Pressure 
Stimuli 


Sensitivity. A great variety of responses 
elieitable by contact or pressure stimuli 
upon the cutaneous areas or within the 
external cavities of the body leave, as 
Pratt (1937) has emphasized, no doubt re- 
garding the presence and importance of 
such sensitivity in the neonate. Phylo- 
genetically and ontogenetically, as Car- 
michael (1933) has pointed out, this type 
of sensitivity is the first to appear. It 
arises first in the oral-nasal region, but the 
sensitivity is widely distributed by the time 
the neonatal stage is attained. , 

There have been no systematic investi- 
gations of differences in tactual sensitiv- 
ity of the cutaneous surfaces of the body. 
Genzmer (1873) and Preyer (1882), as re- 


ported by Peiper (1928), maintain that the 
face, the hand, and the sole of the foot 
have greatest sensitivity, whereas the shoul- 
ders, the breast, the abdomen, and the back 
have least sensitivity. 

Differentiation of the effects of pressure 
or contact stimuli from the effects of other 
stimuli is difficult. The confusion with 
the effects of thermal, pain, gustatory, and 
other stimuli presents a difficult problem 
of control in studying the behavior of the 
newborn infant. 

Another source of uncertainty arises 
from inadequate control of stimulus inten- 
sity so that cutaneous reflexes are con- 
fused with those due to deep pressure. 

Stimuli which give rise to tickle in the 
older child produce no analogous vocaliza- 
tion, motility, or facial expression in the 
young infant, according to Nassau (1938). 
If it reacts at all it manifests expressions 
of “unpleasantness” and of withdrawal, 

Hartmann-Karplus (1931) asserts that 
the position of itch as contrasted with 
pain, thermal, and tactual sensations is not 
clear. The stimuli producing it are such 
that perhaps it should be classified by it- 
self, or with pain. Using a commercial 
itch powder composed of little plant hairs, 
this investigator reports that during the 
first 2 weeks there is little or no reaction, 
When a response does occur its reaction 
time is about 2 to 3 minutes compared 
with the 1 minute of older sucklings. The 
crying and restlessness which are elicited 
quickly subside. Neither at this time nor 
during most of the first 6 months is there 
evidence of localized scratching, although 
the general activity becomes more pro- 
nounced with age. This confirms the basic 
finding of Szymanski. A 

Watson (1919), the Shermans (1925, 
1936), Peiper (1928), and Crudden (1937) 
have all reported “defense movements" to 
continued pressure upon certain body areas, 
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Relation to Stimuli. The responses 
evoked from a given body surface by tac- 
tual stimuli depend upon their intensity, 
duration, and whether they are of puncti- 
form or stroking contact application. Sum- 
mation effects have been noted. 

Relation to State of Organism. The na- 
ture of the toe movements in the plantar 
response seems to be altered somewhat in 
sleep. The mouth orientation and sucking 
movements are not elicitable after the in- 
fant has completed nursing. The plantar 
response may vary according to postures, 
possibly determined by preceding stimula- 
tion. These are illustrative of various mod- 
ifications of response which depend upon 
the condition of the infant at the time of 
stimulation. 

Responses. They range from localized 
reflexes like the tactuopalpebral to re- 
sponses which involve much of the body 
musculature. Many of the responses 
evoked are commonly described as defense 
movements. Some are viewed as with- 
drawal movements; others are supposed 
to localize and to ward off the stimuli 
which are being applied. Or they provide 
a fundamental orientation of the organism, 
as in the mouth orientation response to 
contact stimuli of certain facial areas (see 
section on responses for further deserip- 
tion). 

Summary. The newborn infant mani- 
fests widespread sensitivity to pressure or 
contact stimuli. The responses aroused 
constitute much of the neonate repertory 
and are interpreted by some writers as 
having a protective utility. 


Reactions to Noxious (Pain) Stimuli 


Sensitivity. The problem of pain sensi- 
tivity in the neonate is twofold: (1) the 
differences in sensitivity from one body 
area to another; (2) the degree of sensi- 
tivity as compared with later age periods. 


In regard to the problem of differential 
areal sensitivity, Preyer (1882) considered 
the sole of the foot to be most sensitive, 
and the Shermans (1925) reported a dif- 
ferential between head and leg areas from 
birth on, the head areas being more sensi- 
tive to repeated needle jabs than the leg 
areas. Dockeray and Rice (1934), employ- 
ing one needle jab with 14g inch maximum 
penetration, found that in terms of vigor 
and quiekness of response head areas were 
least sensitive, arm areas more sensitive 
than head areas, and leg areas mos 
tive. The Shermans and Flory (1936) in 
further experiments with minimal inten- 
sities of stimuli have confirmed their earlier 
findings in regard to a cephalocaudal dif- 
ferential in sensitivity. They point out 
that sensitivity is shown by responsiveness 
of the organism and not by the amount of 
activity in the part stimulated. 

Whether there is a marked pain insensi- 
tivity in the neonate, as eompared with 
later periods, has long been an unsettled 
question. Genzmer (1873), applying nee- 
dle prieks to the nose, lips, and hands of 
premature infants, reported little effect. 
Newborn infants on the first day mani- 
fested similar reactivity, with sensitivity 
slowly increasing during the first week. 
Canestrini (1913) noted relative insensitiv- 
ity to needle pricks and also to faradie and 
galvanic stimulation. The Shermans (1925) 
found that an average of 6.5 needle jabs in 
the head areas was required to arouse a re- 
sponse at 0.5 to 5.5 hours, whereas at 35.5 
to 40.5 hours 1.7 stimuli were needed, with 
1 stimulation sufficing after 41 hours, The 
increase in the sensitivity of leg areas is 
shown by a decrease in necessary needle 
jabs from 10 at 0.5 to 5.5 hours to 2 at 
70.5 to 75.5 hours, with only 1 stimulation 
required after 76 hours. Peiper (1926a), 
on the basis of controlled needle stimula- 
tion of arm areas, is convinced that there 


sensi- 
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is no marked insensitivity of the premature 
and the neonate as compared with older 
sucklings. The sensitivity of normal new- 
born infants as contrasted with the marked 
; of some idiots suggests pain 
insensitivity as a possible criterion of seri- 
ous defect. Within the neonatal period 
Dockeray and Rice (1934) could discover 
no change in responses with increase in 
age. McGraw (19415), on the other hand, 
found some “hypesthesia” during the first 
week or 10 days, the intensity of the re- 
sponses increasing during the first month. 

Relation to Stimuli. In studying this 
field of sensitivity the stimuli commonly 
employed have been pricks administered 
with a needle to different cutaneous areas of 
the body. Whether stimuli usually thought 
of as falling within some other field, such 
as those provided by application of am- 
monia or acetic acid fumes to the nostrils, 
should be classified as pain or noxious stim- 
uli is not certain. Likewise, whether in- 
tense stimuli in such sensory fields as the 
thermal, the auditory, and the visual, or 
those involved in holding an infant’s nose 
for a number of seconds, are to be inter- 
preted as pain stimuli is also undetermined. 

Relation to State of Organism. Wolowik 
(1927) observed in a 2-month-old infant 
that much more intense electrical stimula- 
tion was required to evoke erying during 
nursing than at other times. 

Reaction Times. The reaction time (2 
seconds) to stimulation of the sole of the 
foot is longer than that of adults, accord- 
ing to Preyer (1882). Peiper (1926a), ap- 
plying needle jabs to the volar surface of 
the arm and measuring reaction times by a 
modified Morse apparatus, found the re- 
action time of body movements to range 
from 0.12 to 0.70 second, and of erying 
from 2 to 5 seconds. 

Types of Response. In general, the re- 
sponses, if the stimuli are not too intense, 


consist of withdrawal movements of the 
part stimulated and facial reflexes of “dis- 
comfort.” Dockeray and Rice (1934), 
however, found only a general mass form 
of movements regardless of the area stimu- 
lated. Crying is a common feature of many 
of these responses. 

Technique of Investigation. Needle jabs 
administered by the experimenter with 
more or less control of the penetration 
provide the stimuli in most investigations. 
Peiper (19262) appears to have made this 
stimulation most constant and automatic. 
The responses have been recorded by ob- 
servers, photographed, and their time re- 
lations obtained from the records of a 
Morse apparatus. 

Summary. The presence in the neonate 
of sensitivity to pain stimuli has been dem- 
onstrated. Differential sensitivity of the 
eutaneous areas of the body has not been 
earefully explored, and there is disagree- 
ment regarding the relative sensitivity of 
the areas whieh have been investigated. 
Similarly, there is lack of agreement regard- 
ing the degree of pain sensitivity in the 
just-born infant as compared with that 
found at later age periods. 


Reactions to Movement or Change in 
Position 


Sensitivity. "This sensitivity is demon- 
strated when spatial movements of the 
body stimulate the static receptors and 
thus give rise to postural responses. It is 
likewise manifested by responses aroused 
by active or passive movement of a part 
of the body. The sequences in coordinated 
movements are also said to illustrate the 
presence of sensitivity of this type. 

Some have held that the generalized re- 
sponses of newborn infants to stimuli may 
not be touched off direetly by the experi- 
mental stimulus but that the part first re- 
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sponding produces kinesthetic stimuli which 
in turn evoke responses in other parts. 
Givler (1921) has suggested that learning 
in relation to kinesthetic and tactual stim- 
uli during the fetal period may determine 
some of the characteristics of the grasping 
reflex. 

Movements of hands and legs toward 
contaet, or other stimuli upon the body, 
may include kinesthetic stimulation as an 
essential element in producing the neces- 
sary coordinations. 

Relation to Stimuli. Peiper and Isbert 
(1927) and Peiper (1928) provided ex- 
perimental stimuli by supporting the body 
in various positions. The postural and 
other consequences of such positions have 
also been studied by McGraw (1935). The 
movements of the infant’s head when the 
child is placed in a prone position consti- 
tute the initial step in Shirley's (1931a) 
schema of sequential development. Jar- 
ring of the infant, used by Moro (1918), 
the withdrawal of support, mentioned by 
Watson (1919), and the vertical movements 
produced by Irwin (1932A) provide static 
stimuli. The effects of turning the head 
upon the body and limb postures, and 
of the body upon the head posture, have 
been investigated by Peiper and Isbert 
(1927). The effects of rotation upon eye 
movements (rotational nystagmus) and 
head movements, with the child in either 
a horizontal or vertical position, have been 
reviewed by Peiper (1928), as have the 
studies of calorie nystagmus. Baldenweck 
and Guy-Arnaud (1940) asserted that the 
vestibulary sensory apparatus of the neo- 
nate is completely developed. This is dem- 
onstrated by the nystagmus, aroused by ro- 
tation or by calorie stimulation, which is 
the same as that of the adult except for 
a lesser excitability. They relate this de- 
velopment to the active maintenance of 
equilibrar positions within the liquid en- 
vironment of the fetus. 


Relation to State of Organism. Informa- 
tion on this point is very casual or lack- 
ing in the studies reviewed. 

Responses. According to Peiper and 
Isbert (1927) and Peiper (1928), support 
of the newborn infant at the abdomen 
only, or at the back on the buttocks, or 
at the side at the hip shows such complete 
dominance of gravity that the child is un- 
able to hold its head and trunk upright or 
in alignment. When placed in a prone po- 
sition on a table, however, the neonate 
partially lifts its head. This has also been 
confirmed by Bryan (1930) and Shirley 
(1931a). 

MeGraw (1935, 1941d) has described the 
process of falling over when the child is 
placed in a sitting position. 

Peiper (1929) demonstrated that, when 
the newborn infant is held in an erect po- 
sition with its feet resting upon a surface, 
alternate or “stepping” movements are 
made. Peiper made photographs of these 
and obtained footprint records. Possibly 
static and kinesthetic, as well as tactual, 
stimuli are involved in this response. Mc- 
Graw (1932) has confirmed Peiper's find- 
ings. 

Inverted suspension (holding the child 
by the feet, head downward) occasionally 
produces in the neonate a bending-back of 
the head as reported by Peiper and Isbert 
(1927). According to McGraw (1935, 
1940b), a flexion of the legs at knee and 
hip occurs, resulting in an up-and-down 
movement of the body. Body and head are 
in general alignment in the vertical plane 
with arms maintained more or less in the 
usual flexed position. Irwin’s (1936) mo- 
tion pictures showed that inverted suspen- 
sion produces in the neonate a momentary 
backward bending of the head. The reac- 
tion, occurring in the cervical region,is 
designated by him as opisthotonoid. 

Jarring or the sudden dropping or rais- 
ing of the infant evokes, as Irwin (1932h) 
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has shown, the Moro's Umklammerungs 
reflex, which is described in greater detail 
elsewhere in this chapter. 

According to Peiper (1928), it is uncer- 
tain whether the Brudzinski phenomenon 
(a drawing-up of the legs when the head 
is bent forward) is a tonic neck reflex. 
Peiper and Isbert (1927) found it to be 
of rare occurrence in the neonatal period. 
Turning the infant’s head to one side with 
a sudden jerk results in a “fencing” pos- 
ture of the limbs. Other postural reflexes 
involving head and trunk consist of move- 
ments of the trunk if the head is moved 
and movements of the head if the body is 
moved, Mesina (1936) reports that, if one 
leg of a baby resting upon its back is flexed, 
the other automatically flexes. 

Rotation of the body produces nystag- 
mus and sometimes compensatory head 
movements arising from stimulation of the 
static rather than of the visual receptors. 
Bartels (1910) found that the head move- 
ments were in the opposite direction when 
the child was rotated in horizontal posi- 
tions; Alexander (1911), that they were in 
the same direction during rotation, and in 
the opposite after rotation had ceased. The 
latter finds no rotation nystagmus, but an 
after-nystagmus for about 15 seconds. Me- 
Graw’s (1941a) study appears to support 
Alexander rather than Bartels. Balden- 
weck and Guy-Arnaud (1940) were positive 
that the neonate's nystagmus to both rota- 
tional and caloric stimuli is of the same 
type as that of the adult. Other investiga- 
tions reviewed by Peiper (1928) present 
similar contradictory findings. The pres- 
ence of calorie nystagmus is likewise un- 
certain. 

Summary. Static-kinesthetic sensitivity 
is demonstrated in the neonate by a variety 
of responses elicited by movement of the 
body as a whole, or in part. Beginnings of 
responses which will lead to upright pos- 
tures and to walking are discernible. 


Reactions to Internal (Organic) 
Stimuli 


Sensitivity. The nature of internal stim- 
uli and the sites of their operation are not 
well defined or known. But the general 
motility of the infant, when other stimuli 
are brought under control or reduced, is 
accepted by many as evidence that such 
sensitivity is present in the newborn in- 
fant. Indeed, the researches of Pratt, Nel- 
son, and Sun (1930), Pratt (1934b), and 
especially of Irwin (1930), interpreted from 
this point of view, indicate that internal 
stimuli are responsible for most of its activ- 
ity. As stated elsewhere in this chapter, ex- 
ternal stimuli of short duration, although 
releasing responses which have present or 
future significance in the life of the child, 
add little to its total motility. External 
stimuli of longer duration inhibit activity 
which otherwise would be aroused by in- 
ternal stimuli. 

The functioning of respiratory and cir- 
culatory organs and of other parts of the 
viscera doubtless do contribute internal 
stimuli, but the preponderant number are 
apparently associated with the activities of 
the alimentary canal and of the excretory 
systems. 

Conditions within or associated with the 
activities of the digestive tract are known 
to determine whether contact stimulation 
will arouse mouth orientation and sucking 
movements. 

Nursing may be followed by regurgita- 
tion, and this, in turn, by hiccuping. Pen- 
dleton (1927), studying 40 newborn infants, 
found that hiccuping started about 10 min- 
utes after regurgitation, lasted 5 to 15 min- 
utes, and had a rate of about 18 per min- 
ute. Treatment by rapid administration of 
fluids soon stopped hiecuping in 72.5 per 
cent of the cases, immediately in 57.5 per 
cent of them. This suggests that gastric 
contents carried into the esophagus by re- 
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gurgitation provide the stimuli for hiceup- 
ing. 

Wagner (19385) has affirmed that 

the hiecough, generally attributed to pres- 

sure of a full stomach upon the diaphragm, 

has frequently been observed in the infant 
shortly after birth. However, no attempt 
has been made to proceed further and 
study the hiccough as an isolated behavior 
item. 
From pneumographie records of 17 neo- 
nates she found a duration ranging from 
35 seconds to 18 minutes and 20 seconds 
(mean — 6 minutes, 34 seconds). The 
mean interval between hiccups ranged 
from 2.6 seconds to 7.9 seconds (mean of 
all = 4.5 seconds). This would be at the 
rate of little more than 13 hiccups per 
minute as contrasted with Pendleton’s 
(1927) rate of 18. Wagner also found that 
the number of hiccups per minute tended 
to decrease throughout the period. 

Norman (1942) has reported fetal *hic- 
cups” as early as 125 days before birth, the 
durations of hiccuping ranging from 1 to 29 
minutes (mean duration = 8 minutes) and 
the frequencies ranging from 10 to 45 per 
minute. The hiccups apparently occur dur- 
ing periods of heightened activity of the 
fetus and are accompanied by cardiac ac- 
celeration of as much as 30 beats per min- 
ute—a phenomenon unobserved in the hic- 
cuping of newborn infants. Anoxemia is 
suggested as a possible cause of this hic- 
cuping. 

The relations of general motility to con- 
tent and pressure stimuli as well as to the 
muscular activity of the stomach have re- 
ceived careful study by Carlson and Gins- 
burg (1915), Taylor (1917), Irwin (1930, 
1932/), and Richards (1936a, 19360, 
1936c). It is probable that a great deal 
of the child’s total motility is in some way 
dependent upon alimentary processes, but 
whether it is directly related to activity of 


the stomach or more indirectly produced 
by some nutritional state is not known (the 
researches bearing upon these problems are 
given detailed consideration in the section 
on physiology). 

In the final sequences of alimentation 
and assimilation, excretion and egestion oc- 
eur. The excretory aspects of perspiration 
have no visible connection with general mo- 
tility. Mieturition may, as Pratt (1933) 
has elsewhere suggested, be preceded by 
slight activity with quiescence after the act. 
More activity precedes egestion or defeca- 
tion. According to Dennis (1932a), the lat- 
ter presents the following pattern response: 


With each ... abdominal contraction 
the legs and toes are extended and raised 
and the forearms are held to the upper 
chest. At the same time the infant may 
grunt and his face often reddens. 


Summary. Internal stimuli on the whole 
are of fairly long duration, and the re- 
sponses, excepting those involving sphincter 
muscles, are of rhythmical or periodic in- 
cidence. The transition from fetal to post- 
natal life probably involves an even greater 
stepping-up of internal than of external 
stimuli. It is the internal stimuli which 
account for most of the motility of the in- 
fant. The róle of external stimuli accord- 
ing to type, intensity, or duration is to add 
variable but negligible amounts to the to- 
tal activity, or actually to reduce the total 
which would occur were they not present. 


Responses 


The Feeding Responses. The responses 
which orient the newborn mammal to the 
nipple of the mother's breast and effect 
an ingestion of milk are among the most 
fundamental in the young mammal's reper- 
tory. 

First in the series of these responses are 
the head-mouth orientation movements. 
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The prerequisite condition for their arousal 
by contact stimulation is that the infant 
be approaching a nursing period rather 
than having just nursed, Pepys (1667) 
was one of the first to observe that if an 
infant’s cheek is touched the head turns 
and the mouth opens to grasp the finger. 
This “search reflex’ was described very 
carefully by Kussmaul (1859) and men- 
tioned by Preyer (1882), According to 
Popper (1921), stroking contact of the 
cheek may evoke head turning, mouth 
opening, and snapping movements. Gentry 
and Aldrich (1948) have applied the term 
rooting reflex to the head-turning and 
mouth-opening responses. The reflexoge- 
nous zone of the oral responses has 
been shown by Minkowski (1928) to be 
quite extensive early in the fetal period, 
and Pratt, Nelson, and Sun (1930) have 
confirmed its extensiveness in the neonatal 
period. In terms of sucking or mouth re- 
sponses to contact stimulation they found 
sensitivity ranging in deereasing order in 
the following areas: lips, above lips, below 
lips, cheek, Sensitivity was greater in the 
waking state and appeared to decrease 
with age in the cheek areas. Jensen (1932) 
found the head movements to increase with 
age upon stimulation of this area. 

The nature and the extent of the re- 
sponse depend upon the area which is 
stimulated. When the cheek is touched 
the head turns toward the side stimulated 
and the mouth opens. If the area above 
the lips is stimulated the head is thrown 
back and the mouth opens to its widest 
extent, If contact is maintained, the head 
may shake vigorously from side to side. 
Similarly, if the area below the lips is 
touched the chin drops, the mouth flies 
open, and the head may bend forward. 

These responses have been confirmed by 
Baliassnikowa and Model (1931-1932) and 
by Stirnimann (1937a). According to 
Stirnimann the child must be awake for 


any except simple reflexes to appear. Hal- 
verson (1938) interprets the significance of 
the response as follows: 


At birth the mouth is superior to the 
hand in what might be called directed ac- 
tivity and definiteness of function. Upon 
proper stimulation the mouth can both 
open and close and with the aid of head 
and neck movements institute a strenuous 
search for the stimulating object, 


Certainly such coordinations are among the 
most effective made by the neonate, al- 
though in human beings the head and neck 
or “searching” movements must be re- 
garded as atavistic survivals. 

Lip reflexes are coordinated with head- 
mouth orientation and are more specific 
to the act of coupling and sucking. This 
limitation of response progresses as one 
moves from stimulation of the periphery 
of the reflexogenous zone toward the lip 
areas. Head movement decreases or 
changes character according to the locus of 
excitation. 

Thompson’s (1903) lip reflex, consisting 
of pursing or pouting, is released by tap- 
ping the surface of the upper lip. Its rela- 
tion to the contact-aroused erection of the 
mother’s nipple has been noted. This reflex 
has been confirmed by Lambanzi and 
Pianetta (1906), Blanton (1917), Popper 
(1921), Baliassnikowa and Model (1931- 
1932), and Stirnimann (1937a), who has 
found it elicited most frequently by stimu- 
lation of the corners of the mouth. Stirni- 
mann (1936a) has also observed a tumes- 
cence of the inner surface of the lips. 

Sucking and swallowing constitute the 
crucial elements of the feeding responses. 
Although present at birth, the sucking re- 
sponse inereases in vigor during the neo- 
natal period. The response has a long 
history of objective instrumentalized study 
from the early researches of Basch (1893), 
Lifschitz as reported by Bechterew (1908), 
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Pfaundler (1909), and Barth (1914), in 
which the infant sucked upon a bottle or 
the mother's breast through special types 
of nipple shield, or in which a pneumatic 
system recorded movements of the chin, 
to apparatus which measured the changes 
in pressure set up by the infant's sucking 
in a closed system such as Kashara’s 
(1916), or manometric set-ups such as 
those devised by Jensen (1932) and Hal- 
verson (1938). The Roentgen kymograph 
studies of sucking, swallowing, and breath- 
ing made by Peiper (1931, 19355) are like- 
wise a contribution in methodology. 

Peiper (19395) demonstrated that the 
rhythm of the swallowing center is im- 
posed upon that of the sucking center and 
this in turn upon that of the respiratory 
center. Halverson (1944) discovered that 
the character of breathing alters in the di- 
rection of costal movements during efficient 
sucking, and that good coordination may be 
present even in the premature infant 
(1946). 

New aspects of the sucking response have 

been revealed by Balint (1948a, 1948b). 
The highly sensitive registration of the 
sucking responses of newborn infants ob- 
tainable by the Jacquet polygraph demon- 
strates the presence of a rhythmical clonus 
(“quivering”) of the tongue. Its frequen- 
cies are 6-10 per second, In opposition to 
other observers he reported little change in 
the basie sucking rhythm throughout the 
nursing period, In fact, he was impressed 
by the stability of each infant’s sucking 
rhythm, Some infants continued at their 
basic and lowest frequency; others, after a 
pause in the sucking, resumed at a higher 
rate, which then gradually subsided to the 
basic rhythm. In “normal” infants the 
sucking had greater regularity and the fre- 
quencies were lower than in those patterns 
found in infants suffering from “respira- 
tory” or “intestinal” disorders, 


Ribble, according to Norval (1946), as- 
serted that 40 per cent of newborn infants 
had such feeble sucking movements that 
they were unable to obtain their nourish- 
ment without prompting or assistance. 
Norval, on the other hand, found only 
about 4 per cent to have inadequate suck- 
ing responses, although the newborn in- 
fant's approach is one of *dallying and repe- 
titious trials” rather than of "greediness." 

When sucking starts, general activity, 
cording to Jensen (1932), begins to disap- 
pear. Salt solutions eause the response to 
deteriorate or cease, as do certain er 
temperatures of milk. Wolowik (1927) has 
shown that when the 2-month-old child is 
nursing it requires electrical stimulation 
over three times as intense to cause crying 
as at other times. When the infant has 
stopped sucking, but while contact is yet 
maintained, other stimuli such as visual 
stimuli or those afforded by pulling the 
hair or pinching the big toe will, according 
to Jensen (1932), again initiate sucking. 
Under these conditions the organism is, he 
states, “set” to respond only in this way. 
Peiper (1938) terms this the dominance of 
the sucking center and holds (1937a) that 
this center shows two levels of excitation, 
one giving periodic sucking and the other 
regular and rhythmic sucking. The anal- 
ogy to breathing as well as a developmental 
relationship are suggested (1939a). The 
sustained character of the orientation in 
sucking is striking. 

Halverson (1938) considers sucking as 
arising from pronounced muscle tension. 
Simultaneous records of sucking pressure, 
gripping pressure of the hand, and obser- 
vation of general activity show their max- 
ima at the beginning of sucking, and they 
decrease together during the course of the 
feeding period. When the nursing process 
is hampered there is incidence of penial 
tumescence which is ascribed to marked 
abdominal pressure. Peiper (1931, 19355) 
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and Hofmann and Peiper (1937) found 
that in the hungry suckling there were be- 
tween 60 and 80 sucking movements, or 
1 or 2 for every inspiration. Neither suck- 
ing nor breathing is interrupted by swal- 
lowing. Swallowing occurs during the 
phases between inspiration-expiration or 
expiration-inspiration, 

Some have held that swallowing, as 
Baliassnikowa and Model (1931-1932) ex- 
press it, is part of a chain reflex appear- 
ing when sucking fills the mouth. Jensen 
(1932) has observed that sucking, as upon 
air, may occur without swallowing. And 
sucking of some substances may be fol- 
lowed by rejection rather than continued 
swallowing. 

Finger sucking is a common response in 
the neonate, appearing shortly after birth, 
according to Blanton (1917), Stirnimann 
(1933), and Kunst (1948). Dennis (1932a) 
has described the nursing posture of the 
child. 

Peiper’s review (19365) is probably the 
most comprehensive treatment of the feed- 
ing responses which has appeared. 

Defense or Protective Reflexes. This 
classification, although in common usage, 
is not entirely satisfactory. The terms are 
usually ill defined and bear the connota- 
tion of either conscious intent or uncon- 
scious purpose, whereas further study of 
the responses may disclose that the organ- 
ism’s response is determined by its struc- 
ture rather than by the precise end which 
is to be accomplished. Here, as elsewhere, 
the need is for accurate and comprehensive 
description of behavior and of the condi- 
tions under which it appears and is modi- 
fied. 

There have been attempts to classify re- 
sponses in terms of movement away from 
or movement toward the stimulus. Car- 
michael (1933) has reported the observa- 
tions of various writers to the effect that 
the intensity of the stimulus determines the 


direction of movement. In terms of the 
life economy of the infant, however, move- 
ment of the part of the organism toward 
the stimulus or site of stimulation may 
lead, as in mouth orientation, to contin- 
ued contact with the stimulus, or it may 
result in active pushing-away or rejection 
of the stimulus. Thus it is possible, with- 
out any implication of conscious purpose 
on the part of the infant, to term those 
responses "protective" which remove it or 
any part of the infant from stimuli, or 
those in which some part moves toward and 
pushes away a stimulus object applied to 
some part of the body. These latter re- 
sponses are particularly significant because 
they demonstrate a certain amount of abil- 
ity to orient in the environment and to 
localize the sources of excitation. 

With this broad definition, the classifica- 
tion of responses such as the palpebral, 
pupillary, and mouth rejection as “pro- 
teetive" seems justifiable. The claim that 
other responses such as the Moro and the 
grasping reflex are defensive, in terms of 
the arboreal past of man, should be re- 
ceived with considerable skepticism. Simi- 
larly, Babinski’s (1922) attempt to classify 
both extensor and flexor plantar responses 
as defense movements, the first by virtue of 
withdrawal of the toes and the latter in 
terms of “attack,” has contributed little to- 
ward the understanding of the plantar re- 
sponses. The purposive interpretation of 
these movements becomes somewhat diffi- 
cult in the light of Pratt's (1934d, 1930a) 
demonstration that stimulation of the upper 
surface of the foot produces the same types 
of movements of the foot and toes as stim- 
ulation of the plantar surface, so that 
whether it is defense by withdrawal or de- 
fense by attack depends upon the location 
of the stimulus. Considerations such as 
these should lead to caution in interpreting 
the purpose of a response. 
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Among the withdrawal responses not 
cited elsewhere in this ehapter are the 
spinal and abdominal reflexes described by 
Galant (1917). In all essentials these con- 
sist in a concave bowing or bending-away 
of the side of the body from stroking con- 
tact stimulation. Others, including Peiper, 
have differentiated between Galant’s “spinal 
reflex” and the abdominal reflexes, but 
Galant (1930) is of the opinion that they 
are not different responses but rather the 
same response released from an extensive 
reflexogenous zone. 

Of even more significance for future de- 
velopment of the infant are those responses 
in which continuous contact stimulation of 
some part of the body surface is followed 
by movement of hand, arm, or leg toward 
the locus of stimulation. When the infant's 
nose was held by the experimenter’s fingers, 
Watson (1919) reported defense arm move- 
ments. Pratt, Nelson, and Sun (1930), 
Taylor (1934), and Daniels and Maudry 
(1935) were unable to confirm this. 

The Shermans (1925) and the Shermans 
and Flory (1936) have reported similar 
defense movements, improving rapidly dur- 
ing the first few days after birth, to pres- 
sure exerted upon the infant’s chin. Al- 
though Daniels and Maudry (1935) and 
others have not confirmed the Shermans’ 
findings, the experimental controls of the 
latter in their later research seem to indi- 
cate that some coordinations of this type 
are present. Indeed such coordinations 
may mark the early beginning of the hand- 
mouth movements which play such an im- 
portant róle in the subsequent development, 
of the child. 

On the other hand, Hartmann-Karplus 
(1931) found no localizing movements 
when itch powder was applied to other 
parts of the body surface. 

Crudden (1937) reported a localizing 
scratch reflex of the contralateral leg to 
the capsule in his investigations of thermal 


sensitivity. Peiper (1936a) also, applying 
curtain clamps to various parts of the 
body, found, at first, local reactions, fol- 
lowed frequently by movements of hand 
or foot to the part stimulated. When the 
infant’s hands are each encased in cloths 
tied at the wrists they move against each 
other or against the sheet until, according 
to Stirnimann (19375), the hands fre- 
quently become disengaged. He considers 
this impulsion toward freedom to be sec- 
ond only to that toward nourishment. 

No adaptive movements (hand of the 
infant striking that of the experimenter) 
to head restraint were observed by Stoffels 
(1940-1941) unless the child was on its 
side, and then only in 5 per cent of the 
trials. 

Stirnimann (1944b) discovered a defense 
response elieitable by application of the 
stethoscope over the heart but not over 
other chest areas. The infant’s hand ap- 
proached and pushed against the stetho- 
scope. The response was not symmetrical 
like the Moro. It was aroused in 50 per 
cent of infants on the first day after birth 
but in only about 15 per cent by the age of 
10-14 days. 

The Oculo-Cephalo-Gyric Response. The 
visual pursuit movements described in the 
section on reactions to visual stimuli con- 
stitute further evidence that the newborn 
infant possesses responses which enable it 
to orient to some aspects of its environ- 
ment. These orientations, unlike mouth 
orientation, have increasing importance 
among the activities of the organism. In- 
deed here is an early manifestation of what 
has been termed attention. 

Palmar Response and Arm Movements. 
The response of the fingers in the palmar 
response is homologous to that of the toes 
in the plantar response, save for the vari- 
ability between extension and flexion of 
the latter. From the first descriptions 
given, writers have differentiated between 
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the early neonatal and the later grasping 
by terming the grasping of the newborn 
infant involuntary while the adult form is 
voluntary, exeept in pathologieal cases. 
The voluntary type is said to appear when 
the involuntary type wanes. Halverson 
(1937) questions this and argues that there 
is chronological overlapping of the two. 
The earlier writers state that involuntary 
grasping disappears between 4 and 6 
months, and Wagoner (1924) considers its 
persistence a sign of retardation. 

Robinson (1891), Buchman (1895, 1900), 
and Mumford (1897) believed that neo- 
natal grasping proved that, in the past, 
man or his ancestors lived in trees. 

Givler (1921) was one of the first to sug- 
gest that the response might be perfected 
by exercise during the prenatal life and 
not result entirely from maturation. 

The response was described as simian in 
nature—that is, palm and finger flexion 
without thumb opposition—by Buchman 
(1895, 1900). McGraw (1935, 1940a) like- 
wise emphasizes its digital character when 
the child is partially or completely sus- 
pended. Halverson (1937), who has given 
this response most careful study, reports 
that the neonatal grasping reflex has two 
phases: first, closure to light pressure upon 
the palm; second, gripping or clinging as à 
proprioceptive response to pull upon the 
finger tendons. Closure disappears in 16 to 
24 weeks, whereas the proprioceptive grip- 
ping or clinging disappears after 24 weeks. 
Closure is a specific or limited response; 
gripping has associated with it many other 
movements. McGraw (19404), following 
Halverson, also distinguishes between the 
grasping of à contaeted object and that 
produced by a pull upon the finger tendons, 
which she characterizes as suspension-grasp 
behavior. 

The strength of the infant's grasp has 
been expressed most frequently in terms 
of the time the infant can sustain its own 


weight with one or both hands. The pio- 
neers, Robinson (1891) and Buchman 
(1895, 1900), reported times as long as 2% 
minutes using both hands, and a few sec- 
onds using one hand. Blanton (1917) 
found the child could support its weight 
for only a few seconds employing both 
hands. Richter (1934) suspended infants 
by both hands from parallel rods and ob- 
tained in different infants average suspen- 
sion times ranging up to 60 seconds, with 
128 seconds the longest time obtained. Val- 
entine and Wagner (1934) employed the 
handle of a dynamometer as a lifting de- 
vice, and, neglecting the fact that pulling 
to suspension is not the same situation as 
suspension of the infant, drew the follow- 
ing conclusion: 


It has been generally accepted as a fact 
that newborn infants are capable of sup- 
porting their own weight when grasping 
with one hand a rod of about the diam- 
eter of a lead pencil. The use of the dyna- 
mometer in this experiment, where the 
dynamometer was lifted vertically until the 
infant released the handle, emphatically 
disproved sueh an assumption, for the max- 
imum grasping strength of the strongest 
subject was 2200 grams, less than the weight 
of the smallest subject. 


The Shermans and Flory (1936) meas- 
ured the strength of the grasp by the 
Chatillon Balance and found it to average 
1732 grams in the right and 1765 grams in 
the left hand. A little over 10 per cent of 
the infants could lift themselves with one 
hand. Halverson (1937) found the cling- 
ing strength of the left hand to be slightly 
superior to that of the right. At birth the 
mean strength of the right hand is 1952 
grams. Halverson found that infants sup- 
port more than 70 per cent of their weight 
with both hands when pulled toward sus- 
pension. Of 97 infants less than 24 weeks 
old, 27, under these circumstances, sup- 
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ported their own weights with both hands, 
and one at 4 weeks did it with the right 
hand alone. Halverson states that "it was 
evident that some of them could have sup- 
ported considerably more weight than their 
own mass.” The relative strength of the 
different fingers was also determined by this 
investigator. Richter (1934) and Halver- 
son (1937) both indicate that the response, 
measured in terms of suspension time and 
by the dynamometer, is not so great dur- 
ing the early part of the neonatal period. 
The Shermans and Flory (1936) noted, 
as had earlier investigators, that the grasp- 
ing reflex is weakest when the infant is 
asleep, and strongest when the infant is 
erying.  Halverson (1937), testing the 
gripping pressure upon a small sensitive 
rubber capsule, found that the strength of 
the grasp was greatest at the beginning of 
nursing, decreasing as the infant ap- 
proached satiety. Thus the grasping re- 
sponse reflects the degree of muscle tension. 
The study of handedness in newborn in- 
fants has been approached, as we have seen, 
by measuring the relative strength of the 
grasping reflex in the right and left hands. 
The left hand appears at this stage to be 
stronger. Watson (1919) attempted to de- 
termine whether there was preferential mo- 
tility in arm movements but could discover 
none. Stubbs and Irwin (1933) reported 
a significant difference, and Valentine and 
Wagner (1934) found greater motility in 
the right arm. This did not appear to be 
correlated with the later preferential reach- 
ing of some of the same subjects. 
Reaching toward stimuli acting upon the 
visual sense organs does not occur during 
the neonatal period, but, as described in 
defense movements, there are rather direct 
movements toward the site of contact stim- 
ulation of some areas of the body. Allied 
to these is the searching-grasp response to 
stimulation of the dorsal surfaces of the 
fingers. Stirnimann (1941) states that he 


obtained it in almost all newborn infants, 
although Halverson had not observed the 
phenomenon before the sixteenth week. Ac- 
cording to Stirnimann, this is a voluntary 
rather than a reflex response because it is 
seldom evoked by anything other than the 
experimenter’s finger or a reasonable fac- 
simile. He interprets this discrimination as 
an expression of a social impulse or drive. 

Postural Responses. The researches upon 
these responses of the neonate have dem- 
onstrated their réle in the development of 
the erect position, locomotion, and the com- 
plex activity of visual fixation. 

Shirley (1933a) in her behavioral silhou- 
ettes of the developmental sequence showed 
that the just-born infant makes contact 
with the face when placed in the prone posi- 
tion but that by the terminus of the neo- 
natal period the head is lifted so that the 
chin is raised. Gesell and Ames (1940) held 
that these postural adjustments of the head 
and the associated movements of the arms 
and legs are a segment of the developmen- 
tal events which will culminate in an up- 
right posture. McGraw (1941e) regarded 
a righting or rolling response of the infant 
in the supine position as one of the pre- 
cursors of the upright posture. No such 
response was found in the neonate, al- 
though the body might be turned from back 
to side as part of general total movements 
or in consequence of the Moro response. 

During the first three postnatal months 
the basic postural response, according to 
Gesell and Halverson (1942), is the tonic- 
neck reflex. Ling (1942) has stated that it 
is the characteristic waking posture. In 
this response the head is turned to one side 
with homolateral arm and leg extension. 
The contralateral leg and arm are flexed, 
the arm at the shoulder. The eyes stare 
upon or in the direction of the extended 
arm. The relation of flexion of the fingers 
and toes to the tonic-neck reflex was ex- 
plored by Pacella and Barrera (1940). 
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Ames (1942) found that the prevailing 
leg postures involved either bilateral flex- 
ion or extension, with one leg tending to 
be more active in flexing and extending 
while the other leg remained flexed. 

Locomotor Movements. The newborn in- 
fant possesses no effective means of move- 
ment from place to place. From its normal 
supine, prone, or lateral postures it may 
shift its position by various responses, but 
this involves little translation of the body 
in the horizontal plane. 

Bauer (1926) obtained a “creeping phe- 
nomenon” when the neonate was placed on 
its abdomen and contact or resistance of- 
fered the soles of the feet. Under these 
circumstances the infant responds by 
thrusts of one or both feet, followed by 
alternate arm movements which tend to 
raise the body from the supporting surface. 
At the same time the body bends from 
side to side. These ereeping responses are 
elicitable during the first 4 months and, 
according to Bauer, are second only to 
sucking in their complexity. 

Peiper (1928) and Stirnimann (1938) 
have confirmed Bauer's observations, and 
Stirnimann, finding it present jn an an- 
encephalie subject, decided that it was a 
subcortical reflex. The ereeping phenome- 
non of the neonate bears some relation to 
its stepping movements but neither, accord- 
ing to this writer, has any relation to later 
creeping or walking. McGraw (1941c) has 
reported greater activity in the lower than 
in the upper extremities when the infant is 
placed in the prone position. 

Peiper (1929) discovered that, when the 
newborn infant is supported in an erect 
posture with the soles of the feet resting 
upon a table top, the legs extend upon con- 
tact and make alternate stepping move- 
ments, the length of the double step being 
about 20 cm. Frequently the leg, on being 
set forward, crosses in front of the other, 
preventing further progression. These step- 


ping movements differ from later walking 
in that the activity in the neonate is con- 
fined to the lower extremities. The step- 
ping movements are highly variable and 
uncertain of appearance. In a few months 
they disappear, and under the same condi- 
tions the suckling withdraws its feet. Peiper 
photographed the stepping movements and 
obtained footprints by having the infant 
step upon soot-blackened glazed paper. 
The discovery of stepping movements of 
the newborn infant was reported by Me- 
Graw (1932). She held that genuine “up- 
right ambulation” is impossible at this pe- 
riod because of an undeveloped equilibra- 
tory apparatus. In a later analysis of the 
problem MeGraw (1940c) confirmed some 
of Peiper's observations. She called atten- 
tion to the narrow base of the steps. This, 
of course, contrasts with the wide base of 
the child that has arrived at the stage of 
walking without support. Stepping move- 
ments have greater incidence from 9 to 14 
days than during the first 24 hours, accord- 
ing to Stirnimann (1938). ‘The response 
disappears in 4 to 5 months. 

The Plantar Responses. The literature 
upon these responses is probably more ex- 
tensive than upon all other aspects of neo- 
nate behavior combined. This is, of course, 
no indication of a correspondingly impor- 
tant réle in the life economy of the child, 
nor are these studies as significant for child 
psychology as for neurology. Indeed apt 
is the statement by Richards and Irwin 
(1934c) that “the popularity which this 
problem has been accorded may possibly 
be due to a seeming necessity for the stu- 
dent of infant reactions at some time in 
his career to do an experiment on infantile 
plantar phenomena." 

In this section no attempt will be made 
to review the literature in detail. Those 
who wish to study the problems presented 
by the plantar responses should consult the 
following researches and reviews: Bersot 
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(1920, 1921), Minkowski (1926, 1928), 
Pratt, Nelson, and Sun (1930), Fulton and 
Keller (1932), Pratt (1934d), and espe- 
cially the review by Richards and Irwin 
(1934c). 

Historically, major interest and attention 
to these responses date from Babinski’s 
(1896, 1898) correlation of extension of the 
big toe, and sometimes extension and fan- 
ning of the toes (1903), with pyramidal 
traet disturbances in adults and the predic- 
tion that such responses would be physio- 
logical in infants. Although Leri (1903- 
1904), Engstler (1905), and many others 
have reported the Babinski complex to pre- 
vail during the neonatal period, others, such 
as Feldman (1921) and the Shermans 
(1925), have found a higher percentage of 
flexion of the toes during this period. Burr 
(1921) and Wolff (1930) have reported 
variability so great as to make it seem in- 
advisable to speak of a “plantar reflex.” 

In the narrowest sense the term “Babin- 
ski” has applied to the limited extension 
of the big toe alone, but, as already stated, 
Babinski himself recognized that frequently 
the other toes were involved in the signe 
d'éventail, and that there was triple re- 
traction of foot, leg, and thigh.  Bersot 
(1920, 1921) and Minkowski (1932-1933) 
have recognized the necessity of reporting 
all the behavior segments which are acti- 
vated by plantar stimulation, and also the 
necessity for exploring the extent of the 
reflexogenous zone from which the re- 
sponses may be evoked. 

The work of Riehards and Irwin (1934c) 
indieates that toe extensions occur more 
frequently than flexions during the neo- 
natal period. This research has additional 
importance because it demonstrates that 
one may not place too great reliance in the 
reliability of the clinical method. Indeed, 
the laek of agreement in many studies is 
probably the result as much of errors of 
observation as of differences in methods or 


of variability in stimulation. These same 
considerations have led Pratt (19344, 
1934e), in his studies of the reflexogenous 
zone and of the patterning of responses, to 
the belief that no further contributions 
ean be made to the knowledge of plantar 
responses until frame analysis of motion- 
pieture records is made. 

Exploration of the reflexogenous zone 
tentatively indieates that plantar areas of 
the leg have greatest sensitivity and that 
their stimulation results in the greatest 
generalization of response, whereas stimu- 
lation of the hallux results in the most 
specifie response. Leg and thigh segments 
are more likely and toe and foot segments 
less likely to be involved when the mesial 
surface of the leg is stimulated. When toe 
segments are viewed as one, they are about 
equally involved in responses, but leg 
and thigh are less frequently represented. 
About two-thirds of the toe movements are 
movements of extension and one-third of 
flexion. The foot, leg, and thigh manifest 
mostly flexor movements. Analysis of the 
responses observed revealed less than 200 
different patterns, of which 4, or 2 per cent, 
accounted for 29 per cent of the observed 
responses, 6 per cent of the patterns ac- 
counted for 50 per cent of the responses, 
and 15 per cent of the patterns for 75 per 
cent of the responses. From this it is con- 
eluded that no one response pattern may 
be termed the plantar response. The five 
most frequent patterns are: foot flexion; 
extension of toes and foot flexion; exten- 
sion of the hallux; toes extended, fanning, 
and foot flexion; hallux extension and foot 
flexion. 

Ontogenetically, the work of Minkowski 
(1922) and others shows that during the 
latter part of the fetal period the pre- 
vailing response of the toes is flexion. 
Engstler (1905) and Bersot (1920, 1921) 
report that this is likewise true in prema- 
tures. Babinski (1922) and his associates 
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and Lantuejoul and Hartmann (1923) find 
flexion the rule during the first few hours 
after birth. 

According to the Shermans (1925), the 
nature of the response depends upon the 
previous posture of the toes; repetition of 
the stimulus will change toe extension to 
flexion. This dependence upon the posture 
at the time of stimulation is also affirmed 
by Richards and Irwin (1934), 1934c). 

In sleep, according to Richards and 
Irwin's (1934c) research, and as reported 
by them in other studies, extension of the 
toe is not so great as when the infant is 
judged to be awake. 

The movements of the segments of the 
leg in the plantar responses have been 
viewed by Babinski (1915, 1922) as defense 
movements. Their alteration with age has 
usually been correlated with myelinization 
of the pyramidal tracts. 

The Foot-Grasping Response. The Stirn- 
imanns (1940) have reviewed previous re- 
ports of a foot-grasping reflex in the new- 
born infant to light pressure upon the 
plantar surface near the toes. They report 
the presence of this tonie reflex in 98 
per cent of 800 neonates which they investi- 
gated with a special esthesiometer. The 
toes flex and grasp at a minimal pressure 
between 40 and 70 grams. Galant (1931) 
has interpreted plantar flexion of the toes 
as a rudimentary foot-grasping reflex. 

The Moro and “Startle” Responses. The 
relation or the differentiation of these re- 
sponses, as noted in the section on reac- 
tions to auditory stimuli, is difficult. Moro 
(1918) himself was aware that stimuli 
other than jarring would release the re- 
sponse which he described, and that it was 
suggestive of fear. This identification of 
responses or at least common elements has 
come down through Peiper (1925a), Irwin 
(19329), Pratt (1934b), Dennis (1934), 
and others. Strauss (1929), however, fol- 
lowed by Hunt, Clarke, and Hunt (1936), 


Hunt and Landis (1938), and Landis and 
Hunt (1939), differentiated a startle re- 
sponse from the Moro, even though both 
may be released by the same stimulus or 
the same types of stimuli. 

After testing the Moro response in 250 
newborn infants Stirnimann (1943) con- 
cluded that, although it resembled the fear 
reaction, no unpleasantness was involved 
because no infants cried upon being jarred 
or shaken, In his opinion the response is 
not an actual elasping or embrace since the 
extended arms will not clasp or hold to the 
experimenter’s arm. Hence it should be 
called the reaction to shaking (Erschiitter- 
ungsreaktion). 

According to Moro (1918), the clasping 
response to jarring consists of an extension 
of the arms followed by their bowing and 
return toward the body. The response is 
symmetrical and the legs undergo much 
the same kind of movement. Freudenberg 
(1921) states that the arms extend, spread, 
and are adducted to the middle line of 
the body with the fingers spread and 
half flexed. The legs are extended, the 
toes spread and bent. Schaltenbrand (1925, 
1928) has furnished essentially the same 
description with the further notation that 
it may be elicited not only by jarring but 
also by sudden noises, rotating the head on 
the body, or tapping the abdomen. Ac- 
cording to Gordon (1929), the Moro simu- 
lates the fear response. He observed tremor 
of the hands in the clasping movement and 
less participation of the lower extremities. 
The response is symmetrical except in 
case of birth injuries. It disappears by 
the fourth month. Sanford (1931) con- 
fined his attention only to arm movements 
and found that fracture of the child's elav- 
ide resulted in an asymmetrical response. 
Dupérié and Bargues (1932) have pointed 
out that the leg responses are highly vari- 
able. They were unable to evoke the re- 
sponse by auditory stimuli, MeGraw 
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(1937) has deseribed the movement of the 
trunk as follows: 


Simultaneously there is an extension of 
ihe spine, often involving a retraction of 
ihe head toward the interscapular part of 
the spine and a rolling of the body slightly 
to one side. 


Whether the movement of the legs is 
flexor or extensor depends upon their po- 
sition at the time of stimulation. She also 
claims that the response is usually followed 
by crying. Against this must be set Irwin’s 
(1932h) studies on the effect of vertical 
elevation of the infant—this did not re- 
sult in erying. Finally, Richards (1936a) 
has observed these responses to occur with- 
out the applieation of any experimental 
stimuli. Dennis (1935) doubts that the re- 
sponse actually disappears at 4 months. 

Landis and Hunt (1939) have shown that 
Peiper's earlier observation of the more 
rapid fear response preceding the Moro is 
descriptive of the startle. The primary dif- 
ference in the two patterns is: 


The startle pattern is primarily a flexion 
response, while the Moro reflex is primarily 
an extension response. In the latter the 
arms are extended straight out at the sides 
at right angles to the trunk, fingers ex- 
tended, the trunk is arched backward, and 
the head is extended. Following the pri- 
mary extension in the Moro reflex there is 
a secondary flexion response which has 
been described as a "clasping" response, 
but it is doubtful whether this is a true 
clasping response or merely a slow return 
to normal posture. The primary extension 
movement seems to be the genuinely sig- 
nificant portion of the response. Despite 
this gross difference in the two reactions, 
both Moro reflex and startle pattern may 
be called forth by many situations involy- 
ing sudden unexpected stimulation. 


Clarke’s (1939) genetic studies of the 
response to auditory stimuli show that 
first they are typically Moro, then some 


elements of the response disappear and the 
character of movements changes from ex- 
tension to flexion, giving the “startle.” 

Vocalization. The birth cry represents 
the first voeally produced sounds from the 
newborn infant, but it seems best to re- 
gard this as a respiratory response and not 
a true precursor of speech. Subsequent 
erying either in response to external or 
internal stimuli is, according to Schachter 
(1932a), a part of the generalized behavior 
which is characteristic of the neonate. It 
is also closely related to breathing and par- 
takes of its rhythm in continuous crying. 
As we have seen, aetivity of this type ceases 
when auditory stimuli are presented, when 
the child is swung or rocked, and of course 
is terminated by sucking. 

Although Sherman (19276) has demon- 
strated that emotional patterns are not dif- 
ferentiated by differences in erying, it is 
nonetheless true that this type of activity 
is the infant’s most powerful tool in act- 
ing upon its social environment and in 
thereby obtaining attention and care. 

The durations, times, and probable causes 
of the erying of newborn infants have been 
tabulated by Aldrich, Sung, and Knop 
(1945a, 19456, 1945c). The data were ob- 
tained by an observer stationed in the hos- 
pital nursery (average number of infants 
under observation = 20 at one time) and 
from reports by the individual mothers 
after they had returned home with their 
babies. Five probable causes of crying 
were assigned: hunger, vomiting, soiled 
diapers, wet diapers, and unknown. Cry- 
ing ascribed to "hunger" was of longer 
duration than that resulting from unknown 
faetors. Next in stimulating value came 
wet, and then soiled, diapers. 

Two peaks in crying were noted: one at 
about 6 p.m. and the other about mid- 
night. The authors consider the first to be 
produced by an interval between nursings 
of 5-6 hours, Crying is held to be a mani- 
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festation of individual need and not aroused 
by interstimulation within the nursery com- 
munity. They believe that a child should 
not have to cry more than 3 minutes be- 
fore having its needs satisfied. 

The amount of crying increases up to the 
fourth day, levels off to the sixth, and there- 
after declines. During the first 8 days the 
average total of erying was 117 minutes 
per day, with a range from 48.2 to 243 
minutes, The hourly variation was from 
13 to 11.2 minutes. 

Fairbanks (1942) recorded the cries of 
an infant when the 2 o'elock feeding was 
withheld. The mean of the cry was 556 
cycles per second, or 1 octave above an 
adult female and 2 octaves above an adult 
male speaking voice. The range was 5 oc- 
taves, or from 63 cycles to 2631 cycles per 
second. During the first 6 postnatal 
months the development was toward higher 
pitches. 

Reviews of the researches upon the vo- 
calization of neonates have been made by 
Irwin (1941c, 1946), Irwin and Curry 
(1941), and Irwin and Chen (1943). The 
most exhaustive studies of the development 
of vocalization during the early postnatal 
months have been made by Irwin and his 
students. Irwin and Curry (1941) ascer- 
tained that a behavior unit sample of the 
sound elements produced during 25 respira- 
tions was a more reliable sampling than 
that obtainable in a time sample. Record- 
ing the sounds in the International Phonetic 
Alphabet, they discovered that during the 
first 10 days front vowels predominate, 
with scarcely any middle, and no back, 
vowels, The erying included the following 
vowels: Æ, A, £, I, V Consonant sounds 
were infrequent, the most common being 
an h with occasionally a w or à k. Chen 
and Irwin (1946a) found the mean num- 
ber of vowels to be 4.5, and the mean num- 
ber of consonants 2.7, during the first 2 


postnatal months. Irwin and Chen (19466) 
reported that at 1 month the infant pro- 
duces 7.5 sounds as compared with the 35 
sound elements used in adult English speech. 
In point of frequency vowel sounds occur 
about five times as often as consonant 
sounds, according to Irwin and Chen 
(1946a). Irwin's (19476) analysis of con- 
sonant sounds according to place of articu- 
lation discloses that about 98 per cent are 
velars and glottals, the most frequently 
used consonants being: k, g, h, and ?. The 
sounds themselves he found (1947c) were 
plosives and fricatives. 

The problems of the graphie representa- 
tion of speech sounds have been explored 
by Irwin (19415), and the various indices 
employed in the analysis of infant speech 
sounds have been evaluated by Chen and 
Irwin (1946, 1946c) and by Irwin (1947a). 
The reliabilities of the data for frequency 
of speech elements and their patterning 
have been determined by Irwin and Chen 
(1941) and by Irwin (1945). 

Even during the first 2 months there are, 
according to Brodbeck and Irwin (1946), 
statistically reliable differences between the 
voealizations of orphanage and nonorphan- 
age children. 

Irwin’s experimental findings of the course 
of vowel and consonant development in in- 
fants have been interpreted by McCarthy 
(1949) as illustrations of the “law of de- 
yelopmental direction.” Thus she holds 
that the sequence from the front to back 
vowels exemplifies the anterior-posterior 
gradient. The trend of consonantal devel- 
opment from the sounds produced in the 
back of the oral cavity to those made with 
lips, tongue-tip, ete., is an instance of proxi- 
modistal development. 

Lynip (1951) has pioneered in the use 
of the magnetic recorder and the Sound 
Spectrograph to pursue the development of 
vocalization in the child, By these means 
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the subjective appraisal of sounds which is 
involved in phonetie recording by observers 
is avoided. The new techniques make pos- 
sible accurate, quantitative samplings of the 
vocalization of the child within the home 
environment. 

Facial Responses. "Mimetic" responses 
of the musculature of the face and head 
play an important róle in the anthropo- 
morphism of neonate behavior and in this 
way serve to control or elicit differential 
responses from adults. The basis for con- 
ditioning of faeial expressions is thereby 
provided. 

Peiper (1935a), who has made the most 
detailed study of the origin, types, and sig- 
nificance of facial expressions in early in- 
fancy, has divided the responses into those 
which facilitate further stimulation of the 
sense organs and those which close or with- 
draw them from stimulation. Many of the 
responses are intimately associated with 
breathing movements. 

Spitz and Wolf (1946) have confirmed 
reports, by Blanton (1917) and others, of 
the presence of smiling in the response 
repertory of the neonate. But they empha- 
size that it is not elicited by any specific 
external situations and that it does not rep- 
resent a social response at this stage of de- 
velopment. 

Miscellaneous. There are many reflexes 
of interest to the neurologist which have 
not been reviewed in this chapter. Among 
them are the tendon reflexes and the crem- 
asterie reflex. The galvanic skin reflex, re- 
ported present during the first year by 
Jones (1930) and denied by Peiper (1924a), 
has not seemed to offer sufficient data for 
a detailed inclusion. Veinger (1950) has re- 
ported upon the postnatal ontogenesis of 
skin galvanic reflexes to visual and audi- 
tory stimuli. For a listing of some of the 
more obscure responses the reader should 
consult Dennis (1934). 


Emotions 


Many have inferred, on the basis of “ex- 
pressive” movements or “mimetic” re- 
sponses to auditory, olfactory, gustatory, 
tactual, and other stimuli, that the new- 
born infant experiences emotions or other 
affective psychic states. 

The gross muscular responses evoked by 
intense auditory stimuli have been called 
fear from the time of Sachs (1893) on, 
but it remained for Watson (1919) to ele- 
vate the observed pattern into a primary 
emotion. Other stimuli releasing these re- 
sponses are those provided by removal of 
support and by shaking or jarring. Moro 
(1918) had shown that the latter arouses à 
characteristic clasping response, and later 
writers, such as Peiper (1925a), Irwin 
(19329), and Pratt (1933, 19345), came to 
the conclusion that the Moro response is 
elicitable by a variety of stimuli, including 
the auditory. Whether the fear response 
and the Moro, despite variations, are one 
and the same response occurring to any 
sudden stimulus, or whether some of the 
early responses of the neonate form an- 
other pattern, the startle, which is an ele- 
ment in adult fears, is not as yet definitely 
established. 

Furthermore, the quick reflexive nature 
of the responses to auditory stimuli fol- 
lowed by immediate return to quiescence, 
demonstrated in the researches of Peiper 
(1924c) and Pratt (19345), does not con- 
form to the temporal durations implied in 
the prevailing definitions of emotional re- 
sponses. Also, movement in the vertical 
plane, dropping, or quick elevation did not 
produce erying or long-continued activity 
in the infants studied by Irwin (1932h). 

In Watson’s (1919) words, the emotion 
of fear consists of “a sudden catching of 
the breath, clutching randomly with the 
hands (the grasping reflex invariably ap- 
pearing when the child is dropped), sudden 
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closing of the eyelids, puckering of the lips, 
then crying.” (This should be compared 
with the descriptions of the Moro and the 
startle responses.) 

Rage is another of the emotions termed 
primary by Watson (1919). The pattern 
comprises crying, screaming, stiffening the 
body, shing or striking movements of 
hands and arms, and holding the breath so 
that the infant's face becomes flushed. 
These responses are said to come in conse- 
quence of hampering or restricting the in- 
fant’s movements. Pratt, Nelson, and Sun 
(1930) repeated the experiment of restrain- 
ing or holding the child’s arms—claimed by 
Watson to be a potent stimulus for rage. 
Not only did such a pattern of responses 
fail to appear, but also in most instances no 
effects followed, or else restraint actually 
served to quiet the infant. Taylor (1934), 
who made the most careful attempt to re- 
produce Watson’s experiments, was unable 
to obtain the patterns deseribed by Watson. 
Dennis (1940), however, holds that these 
experimenters failed to elicit rage because 
they did not employ as intense and pro- 
longed stimulation as Watson. Stoffels 
(1940-1941) applied restraint to infants in 
the form of the immobilization of the head 
or arms but diseovered no evidence of à 


general stiffening of the body or of the. 


adaptive defense movements claimed by 
some investigators. The responses actually 
observed started in the immobilized parts 
of the body and then became generalized. 
There was no essential pattern which would 
differentiate “rage” from those responses 
aroused by other stimulating conditions 
such as “cold” or “hunger.” 

Greenacre (1944) believes that the term 
restraint, as applied to infant reactions, 
should never be left undefined. Thus re- 
straint may involve binding or swaddling 
to restrict movement; it may differ in in- 
tensity; it may vary in the speed or even- 
ness with which it is exerted; or it may 


differ in regard to the portions of the body 
which are affected. 

The third primary emotion postulated 
by Watson (1919) is love. This consists 
of a “cessation of crying, smiling, attempts 
at gurgling and cooing released by stimu- 
lation of some erogenous zone, tickling, 
shaking, gentle rocking, patting and turn- 
ing upon the stomach across the attend- 
ant’s knee.” 

Aceording to Watson, all other emotions 
appear in consequence of the condition- 
ing of the original innate patterns to other 
stimuli. This theory had great vogue be- 
cause of its simplicity but overlooked, as 
Valentine (1930) was quick to point out, 
the possibility that some emotional reac- 
tions might not be elicitable at birth and 
yet appear later on as a result of matura- 
tion rather than as a product of condition- 
ing. 

The validity of the theory suffered most 
from Sherman's (1927a) demonstration that 
observers, presumably acquainted with in- 
fant behavior, were unable to agree in nam- 
ing emotional patterns of behavior as ob- 
served in motion pictures unless the stimuli 
were likewise shown. 

These researches have resulted in the 
abandonment of the theory of differentiated 
emotional patterns in the neonate. Indeed 
they have led Irwin (1932h), Pratt (1933), 
Dennis (1934), and Taylor (1934) to aban- 
don the term “emotion” as applying to in- 
fant behavior. In its place they advocate 
a purely descriptive account of the extent 
of organismic involvement in a response 
under definite conditions of stimulation, age 
of the organism, and so on. 

Bridges (1932, 1935, 1936), as a result 
of observational studies, has likewise con- 
cluded that the newborn infant does not 
have differentiated emotional responses but 
instead an agitation or general excitement 
from which, partly through maturation and 
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partly through experience, different emo- 
tions become differentiated. 

Stirnimann (1943, 1944a) and Spitz and 
Wolf (1946) are inclined, in terms of “ex- 
pressive movements," to endow infants with 
emotions in the sense of psychie states. 
Hence crying and screaming are regarded as 
indicative of feelings of unpleasantness or 
of negative emotions. Stirnimann postu- 
lates considerable differentiation and spe- 
cificity of psychic states, whereas Spitz and 
Wolf hold to two primal emotional atti- 
tudes: one of accepting, and the other of re- 
jecting, a stimulus. 

Marquis (1948) criticized the Watsonian 
statement of the exciting conditions for 
emotions as not descriptive of the usual 
environment of the newborn infant. In- 
stead she sees frustration of goal responses 
as the normal cause of emotional behavior. 
And in our culture this comes about repeat- 
edly as a consequence of the spaced nurs- 
ing periods arbitrarily imposed upon the in- 
fant. There are, however, points which 
need clarification before we can accept 
“frustration” as the source of emotional be- 
havior in the neonate. First there should 
be a clear-cut and limiting definition of 
emotion in terms of the actual behavior of 
the infant rather than in terms of stimulus 
situations. Thus, are erying and general- 
ized activity to be termed emotional be- 
havior? And, if so, do they oceur only in 
situations involving the frustration of goal 
responses? For example, what goal re- 
sponse is frustrated in the wet-diaper situ- 
ation? In terms of Irwin's (1932f) eorre- 
lation of activity with lapse of time from 
a nursing period it is also pertinent to in- 
quire at what point in the cycle the "frus- 
tration" begins. What amount of general 
activity or what specific pattern of re- 
sponses must emerge before the infant may 
be said to have an emotion or to manifest 
emotional behavior? 


In general, students of early infantile be- 
havior are inclined to the view that emo- 
tional behavior is represented by general- 
ized rather than specific responses and that 
upon the acquisition of the specifie re- 
sponses depends the adequacy of the ad- 
justment to the stimulating situation. This 
is in marked contrast with the position of 
certain educators who hold that one of the 
objectives of education is to develop the 
emotions. 

Sleep 


Criteria of Sleep and Depth of Sleep. 
The criteria of sleep in newborn infants 
are neither well defined nor universally ac- 
cepted. The oldest and most widely em- 
ployed, though perhaps naive, is closure of 
the eyes. Supporting it is the criterion of 
decreased irritability and activity. Study 
of both adults and infants shows that 
neither is lacking during sleep. 

The term sleep is usually defined by psy- 
chologists in terms of continuous grada- 
tions of irritability or of motility rather 
than in terms of the either-or of the two 
categories, asleep and awake. 

Using this scientific criterion of sleep, 
Czerny (1892) differentiated gradations of 
sleep in terms of the strength of electrical 
stimuli necessary to awaken the infant. 
Depth of sleep, so expressed, is variable 
from infant to infant according to the ante- 
cedent condition or activities of the child. 

Richter (1930) reported that palmar skin 
resistance increases with the depth of sleep 
in the neonate. Wenger and Irwin (1935, 
1936) suggest that such resistance is basi- 
cally correlated with museular relaxation. 

The most elaborate attempt to redefine 
sleep in terms of the degree of motility and 
of irritability of the newborn infant has 
been made by Wagner (1937). For her, 
sleep is a relative term, not antagonistie to 
ihe waking state but applying to different 
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degrees of reactivity which express degrees 
or depths of sleep. "Thus: 


Now if an infant merely flexes its toes 
in response to one stimulus and moves its 
entire body in response to another, should 
we say it is equally asleep to both stimuli? 
It seems logical to consider it less deeply 
asleep to the stimulus to which it makes 
the greatest response. Taking an infant 
in any condition whatsoever, then, we can 
apply various stimuli and observe the re- 
sponses made, judging the infant as being 
less deeply asleep to those stimuli to which 
it responds more. 


Relating degree of reactivity (as ex- 
pressed by extent and duration of responses 
to pain, tactual, olfactory, and auditory 
stimuli) to motility patterns, Wagner has 
set up seven stages of sleep ranging from 
the most profound, in which the infant is 
generally quiet, breathing is regular, and 
there are no eyelid or mouth movements to 
the shallowest, in which the infant is gener- 
ally active, with eyes open and with mouth 
movement. According to her report the 
extent and duration of responses to the ex- 
perimental stimuli inerease as sleep becomes 
shallower. 

Irwin’s (1932/) measurement of motility 
from one nursing period to another shows, 
however, that Wagner's motility pattern of 
least depth of sleep actually is found in the 
period of least motility, but increased mo- 
tility is demonstrated in periods manifest- 
ing some of Wagner's motility pattern of 
deeper sleep. 

Temporal Incidence of Sleep and Loca- 
tion of Greatest Depth. Canestrini (1913), 
employing the technique developed by 
Czerny, placed the. greatest depth of sleep 
at 45 to 60 minutes after falling asleep. 
In infants 2 months or older Marquis 
(1933) reported greatest depth (in terms 
of least temporal periods of activity) of 
sleep during the first half hour in daytime 
naps, and during the second hour in night- 


time naps. Irwin’s (1930, 1932/) studies 
show that activity is least after nursing, 
increasing as the next nursing period ap- 
proaches. Greatest incidence of sleep (eyes 
closed) occurs about midway between the 
nursing periods. 

The limited time samplings (90 minutes 
on the average) of Wagner (1937, 1939) 
and of Reynard and Dockeray (1939) pro- 
vide an insufficient basis for determining 
the time of incidence of greatest depth of 
sleep in either diurnal periods or from one 
nursing period to another. Irwin (1930) in 
his 24-hour studies of activity has found 
greatest motility from 5 to 6 A.M. and least 
about noon. Similarly, in the measure- 
ment of motility between nursing periods 
least motility is shown immediately after 
nursing, with increasing activity up to the 
next nursing period, but Wagner’s (1937) 
seven motility patterns do not agree with 
the observations made by Irwin. If the 
fundamental physiological state is most ac- 
eurately described by actual measurement 
of general motility, then the duration and 
disposition of control periods in the re- 
searches of Pratt, Nelson, and Sun (1930) 
and of Pratt (1934b, 1934c) have greater 
validity than the alleged motility patterns 
which do not appear to be very well corre- 
lated with motility. 

Amount of Sleep and Its Periodicity. 
Among the earlier writers, according to 
Peiper (1928), it was estimated that the 
neonate sleeps 20 hours of a day, but that 
the duration of each period of sleep is no 
more than 3 hours and is usually less. Pratt, 
Nelson, and Sun’s (1930) records of control 
periods confirm these earlier estimates. 

Wagner (1939) studied the sleep of new- 
born infants between 2 and 3:30 P.M., and 
in terms of her own criteria of sleep af- 
firmed that infants are awake 40.3 per cent 
and sound asleep 12.7 per cent of the time. 
On the basis of 90 minutes of continuous 
observation in each 24 hours and with no 
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time samplings at any other part of the 
day, the author concludes that “Such find- 
ings contradict the layman’s casual assump- 
tion that the newborn infant spends most 
of its time sleeping.” 

Age and Sleep. Czerny (1892) found 
that at later age periods, as contrasted with 
the neonatal, weaker electrical stimulation 
awakened the child. According to some 
writers, as the child grows older the total 
hours of sleep decrease but the length of 
sleep periods increases. 

Reactivity during Sleep. It is generally 
believed that during sleep irritability is de- 
creased, reaction times are lengthened, cer- 
tain responses may not be evoked, and 
others may be altered. According to Wag- 
ner (1937), responses decrease in extent 
and duration as the depth of sleep in- 
creases. Despite the lessened irritability 
just mentioned, it should be noted that most 
investigations have taken place under the 
condition of sleep as expressed by the sim- 
plest criterion. In other words, quiescent 
infants have been selected so that the ef- 
fects of experimental stimuli would not be 
masked by activity aroused by internal 
stimuli, 

The postural responses during sleep 
have evoked considerable interest. Peiper 
(1928) found a rather well-defined sleep 
or resting posture in the arms, hands, and 
legs of the suckling. The legs were flexed 
upon the body, the fists clenched, and the 
arms extended so that in the most extreme 
form the upper arms were at right angles 
to the body and the forearms parallel to 
the head. Marquis (1933) reported that 
during the first year the dorsal posture of 
the body with the head turned to the right 
was most frequent among body and head 
postures. There was likewise bilateral, sym- 
metrical flexion at the elbows. Irwin 
(1930) also gave a description of postures 
in the neonate which resemble those found 
at slightly older age periods. This picture, 


in all major essentials, was confirmed by 
Wagner (1938c). She emphasized that 
there were many variations of the pattern 
and that other postures are to be observed. 

Canestrini (1913) found it difficult to dis- 
tinguish waking from sleeping states in 
terms of curves of respiration and circula- 
tion. In his opinion respiratory intervals 
are longer in sleep and the brain pulsations 
are decreased. 

The effect of sleep on specifie responses 
are discussed in sections dealing with such 
responses and in those relating sensitivity 
to different stimulus modes. 

Summary. The criteria of sleep, stated 
in terms of motility, postural or other re- 
sponse patterns, are unsatisfactory so far 
as the accurate and consistent expression 
of the physiological state of the organism 
is concerned, This state is best revealed 
by the minimal intensity of a given stim- 
ulus, typically electrical, necessary to elicit 
a particular response, and by the amount 
of measurable motility. The degree of re- 
activity and the level of motility will de- 
fine the state of the infant but will not, 
of course, describe the effects of particular 
postures or of immediately preceding stim- 
ulation upon the responses to experimental 
stimuli. 

In general, reactivity is less during sleep. 
Some responses are diminished or may not 
be evoked; others are viewed most easily 
against a background of lowered general 
motility. The newborn infant spends the 
greater part of the day in sleep, in the 
commonly accepted sense of the term. The 
child is not, however, immobile most of the 
time. 


Learning 


General observations of the neonate in 
the feeding situation disclose changes in 
behavior suggestive of learning during the 
course of the first month. Illustrative of 
these are the adjustments cited by Feld- 
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man (1920), whereby the infant, after a 
night feeding has been eliminated from his 
routine, begins to sleep during most of the 
night. Denisova and Figurin (1929), Ripin 
and Hetzer (1930), and Marquis (1941) 
have all reported evidence of early learning 
in relation to the feeding situation. 

The first investigations of the Russian 
school of physiologists seemed to indicate 
that conditioned reflexes could not be es- 
tablished before the fifth month. The later 
research by Denisova and Figurin (1929) 
revealed that natural CR’s of food-seeking 
movements to originally inadequate stimuli 
appeared in 23 to 27 days. Experimental 
CR’s, however, were not established until 
the second month. Then auditory CR's 
began to appear, but visual CR’s followed 
later in the second month. 

Marquis (1931) reported the establish- 
ment of conditioned sucking and other re- 
sponses to auditory stimuli by the fourth 
to fifth day. The auditory stimuli were 
produced by a buzzer and had a duration 
of 5 seconds before insertion of the nipple 
of the nursing bottle in the infant’s mouth 
and the same duration after the insertion. 
The infant’s responses were recorded by an 
observer, and the chin movements were 
registered upon the polygraph tape by 
means of a pneumatie system under the 
infant's chin. Conditioning to auditory 
stimuli in 7 out of 8 of the experimental 
group was said to be demonstrated by in- 
crease in mouth opening and by à decrease 
in general activity and crying, as contrasted 
with the nonappearance of such responses 
in a control group of 4 infants regularly 
stimulated by the buzzer at feeding times 
but not with access to the bottle immedi- 
ately afterward. Near the end of the pe- 
riod of investigation the experimental group 
was subjected to auditory stimuli produced 
by a fall hammer striking a tin can, but 
general aetivity was not decreased nor was 
mouth opening elicited. Pratt (1933) has 


pointed out that this procedure is invalid 
because, without any conditioning at all, 
the neonate responds in a different fashion 
to stimuli of very short duration from those 
of longer duration—the latter acting to 
cause decreased activity. This criticism is 
reinforced by the results of researches re- 
ported by Weiss (1934) and Stubbs (1934). 

Marinesco and Kreindler (1933), em- 
ploying electric shock as the unconditioned 
stimulus and visual and auditory as the 
conditioning stimuli, did not establish any 
CR’s during the neonatal period. 

Kasatkin (1935) and Kasatkin and 
Levikova (1935a, 1935b) did not succeed 
in conditioning sucking or feeding responses 
to auditory or to visual stimuli in newborn 
infants. When CR’s did appear ag a later 
time the auditory preceded the visual. 

Probably, in point of techniques and 
scope, Wenger’s (1936) study of condition- 
ing in the first half of the neonatal period 
is the most important investigation so far 
attempted. In some of the experiments, 
however, the number of infants was very 
small. Stimuli in the various experiments 
were well controlled, and responses were 
recorded by observers and registered by 
photography or by the polygraph. In one 
of the experiments eyelid closure condi- 
tioned to tactual vibratory stimuli applied 
to the plantar surface of the foot appeared 
on the fifth postnatal day, on 3 of which 
experimentation involving 124 paired stim- 
ulations was carried on. In another set: 
of experiments the unconditioned stimuli 
were electric shocks, applied through an 
electrode at the plantar surface of the left 
big toe. This type of stimulus evoked a 
withdrawal movement described as a flexor 
twitch of the toes accompanied sometimes 
by other responses. When tactual vibra- 
tory stimuli were used, there was no un- 
equivocal evidence of conditioning in the 
infant studied. Three out of 5 infants gave 
clear indication of the conditioning of the 
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flexor twiteh and respiratory gasp in re- 
sponse to a pure tone stimulus. With- 
drawal responses conditioned to visual 
stimuli appeared on the sixth postnatal 
day after 120 paired stimulations had been 
given. In a third type of experiment reg- 
ularly intermittent auditory stimulation 
(buzzer) during feeding gave no evidence 
of conditioning during 8 weeks of stimula- 
tion. Wenger (1936) concluded that con- 
ditioning of certain types is possible in 
some newborn infants but that it is highly 
unstable. 

'The Wiekenses (1940) applied an electric 
Shock to the sole of the foot as the un- 
conditioned stimulus releasing withdrawal 
movements, and a buzzer as the condition- 
ing stimgilus. Their experimental group of 
12 infants received 12 paired stimulations 
a day for 3 consecutive days, and a con- 
trol group of 12 infants received 12 shocks 
alone per day for 3 consecutive days. 
Both groups manifested the usual evidence 
of conditioning, but a second control group 
tested on the first day by the buzzer and 
again on the third day showed no response. 

Kasatkin (1948) is reported to have 
undertaken conditioned-reflex experiments 
throughout the following developmental 
range: fetus, baby, and young child. 

From this review of the experimental 
literature it would appear that the con- 
ditioning of newborn infants is difficult and, 
in fact, that it is not possible to establish 
such responses in all newborn infants. 
Spelt (1948), however, has reported that 
CR’s are easily set up in the fetus in utero 
during the last 2 months of prenatal life. 
Employing a vibrotactile conditioned stim- 
ulus and a loud noise as the unconditioned 
stimulus, CR’s appeared after 15-20 paired 
stimulations. In Wenger's (1936) investi- 
gation of neonates, 120 or more paired 
stimulations were required for the estab- 
lishment of a conditioned response. There 
exists, therefore, an unresolved diserepaney 


between the findings of researches upon the 
conditioning of newborn infants and those 
upon the fetus before birth. 

Summary. 'There is some evidence that 
certain responses may be conditioned to 
experimental stimuli during the neonatal 
period. The responses are difficult to es- 
tablish, highly unstable, and cannot be set 
up in all infants. 


Intelligence 


Whether or not one may speak of the 
intelligence of the neonate depends upon 
the definition which is adopted. If in- 
telligence is simply the capacity to learn 
it should be apparent from the researches 
reviewed in the preceding section on learn- 
ing that some newborn infants possess this 
ability. Their learning, however, is con- 
fined to simple conditioned responses and 
is highly temporary. It is possible, as Ray 
(1932) and Spelt (1938, 1948) claim, that 
this capacity may be present before birth. 
Research upon the ability of the viable 
premature infant to acquire conditioned 
responses would throw light upon the 
amount of maturation of its nervous sys- 
tem as compared with that of the full- 
term infant. 

Thurstone (1928), in terms of the men- 
tal-growth curves of older children, has 
calculated that the zero point of intelli- 
gence is at birth, or possibly in the fetal 
period. 

If intelligence, however, is to be thought 
of as a general factor running through all 
the infant's activities, or as requiring sym- 
bolie processes, it is clear that the neonate 
is devoid of any such manifestations. "Thus 
the correlational procedures of Furfey, 
Bonham, and Sargent (1930) offer no evi- 
dence of a g factor in newborn infants. 

The usual approach to the problem of 
intelligence in young infants is to attempt 
to predict future “mental” growth in terms 
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of norms of motor development. It is as- 
sumed that early retardation of motor re- 
sponses will be followed later by retardation 
in test performance, and that precocious 
motor development will be followed by 
precocious performance on tests. For the 
period of the neonate Shotwell and Gilli- 
land (1943) have set up a scale of 15 items 
which are supposed to typify the average 
child of 4 weeks. Examination of the 
items of the scale in relation to the data 
presented in this chapter demonstrates that 
most of the responses are actually elicit- 
able during the first 10 days after birth 
and some, such as the palpebral reflexes, 
are already present in the younger pre- 
mature infants. Nevertheless, Drummond 
and Gilliland (1946) claim that in terms 
of the scale infants show progress from 
week to week, and that the scale perform- 
ances of feeble-minded children resemble 
those of infants from 4 to 12 weeks old. 

Gilliland (1948) maintains that the final 
revision of the Northwestern Infant Intelli- 
gence Test employs items which measure an 
adaptation to the specific environmental 
situations rather than simple physical de- 
velopment or maturation, IQ’s are ob- 
tained by assigning 3 points of credit for 
each point of deviation from the norm 
for any given age, the norm being evaluated 
as 100 IQ. The reliabilities furnished are 
derived from correlation of odd and even 
item performances. Too few cases have 
been tested subsequently with the Stan- 
ford-Binet to furnish other evidence of re- 
liability. Brunet’s (1948) developmental 
scale of baby tests, drawn from the studies 
of Bithler and of Gesell, contains some 
items placed at 1 month which, in actual- 
ity, are present, in varying degrees, from 
birth on. 

Irwin (1942) has proposed four criteria 
or conditions which must be met if an or- 
ganism is to have intelligent behavior: (1) 
a functional cerebral cortex; (2) functional 


distance receptors; (3) an upright pos- 
ture; and (4) the achievement of substi- 
tutive or symbolical behavior. Irwin con- 
cluded that the neonate does not meet 
these conditions. It simply possesses a 
repertory of motor responses, whereas in- 
telligent behavior must await further 
maturation. 

Even though intelligent behavior is ab- 
sent in the neonate, it should be possible 
to determine whether precociousness or re- 
tardation of motor responses at this stage 
is correlated with precociousness or re- 
tardation at later stages, either in motor 
responses or in terms of the scores of in- 
telligence tests, Measurements of physical 
traits may even be predictive of later motor 
responses, Thus Norval (1947) has shown 
that for two newborn babies of the same 
weight a difference of 1 inch in length 
means that on the average the longer child 
will walk 22 days earlier than the shorter 
child. 


Individual, Sex, and Race Differences 


The studies of newborn infants which 
have been productive of quantitative data 
have for the most part been concerned with 
the characteristics and the comparisons of 
groups. ‘The aim has been to seck ex- 
pressions of central tendency and of vari- 
ability rather than to explore the patterns 
of individual attainments in terms of the 
measurements secured. 

Campbell and Weech (1941), in investi- 
gations of those responses of the neonate 
which were thought to be the forerunners 
of erect locomotion and of creeping, did 
not discover any marked differentiation 
of individuals within the group. The re- 
searches of Balint (1948a, 1948b) upon the 
sucking response were clearly oriented with 
respect to the disclosure of individual dif- 
ferences in newborn infants. Instead of 
collecting mass data, wherein the identity 
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of the individual would be lost, he took 
pains to measure each individual repeatedly 
throughout the nursing period in order to 
compare its performance at one time with 
its performance at another time. In this 
way he learned that there is considerable 
consistency or constancy in the rhythm of 
sucking of a given infant but that the 
rhythm varies with different infants. The 
sucking behavior of neonates therefore 
manifests individual differences. These 
may be classified or grouped, however, into 
what is considered “normal” or into what 
is typical of infants having various dis- 
orders. Those suffering from respiratory 
or intestinal disturbances have higher-fre- 
quency rhythms and greater irregularity 
of sucking than “normal” infants. 

Sex. In the “genital crisis,” and under 
other physiological conditions of the new- 
born infant, reactions characteristic of each 
sex are observed, although differentiation 
of these phenomena is not complete be- 
cause both sexes exhibit mammary secre- 
tion. Aside from the studies relating to 
the genital organs there are few dealing 
with sex differences in the behavior of 
neonates. 

In terms of bodily and segmental move- 
ments reported in observational protocols, 
Gatewood and Weiss (1930) found that. 
males were less active and had less vocali- 
zation than females. Pratt's (1932) com- 
parisons of the activity of these same sub- 
jects in terms of percentage of time active, 
according to the stabilimeter-polygraph 
records, revealed that males were unre- 
liably less aetive than females. Halverson 
(1941) states that "in Profound Sleep the 
boys had a significantly lower pulse rate 
and a correspondingly lower breathing rate 
than had girls." 

Smith (1936), on the other hand, has 
found more activity and crying in males. 
She holds that the brightness values of 
hues, as determined by their effect upon 


activity, for males are similar to those of 
color-blind adults, whereas for females they 
are similar to those of partially color-blind 
adults. The sex differences with respect to 
auditory stimulation discovered by Stubbs 
(1934) were statistically unreliable. 

Feldman (1921) and Richards and Irwin 
(1934c) have reported conflicting results 
regarding sex differences in the incidence 
and nature of toe movements in the plantar 
response. The differences found are ap- 
parently not statistically significant. 

Race. Gatewood and Weiss (1930), in 
their tabulation of observed responses, 
came to the conclusion that Negro infants 
are less active than white infants. In terms 
of percentage of time the infants were 
active, Pratt (1932) found no significant 
race differences among these subjects. 
Bryan (1930) asserted that the Babinski 
is delayed longer in making its appearance 
in Negro than in white infants. Beasley 
(1933a) found a higher percentage of su- 
perior visual pursuit movements in Negroes 
on the first day and reported that these 
movements improved more rapidly than in 
the whites. 

In summary, there is little unequivocal 
evidence of sex and race differences in 
newborn infants. 


The Nature of the Neonate Organism 


The Neonate as a Man in Miniature. 
The layman and the literary writer alike 
regard the newborn infant as a kind of 
man in miniature or a tabloid version of 
the adult. It is conceded that the infant 
is rather helpless, that it cannot talk, get 
about, or appreciably manipulate its sur- 
roundings. Its behavior, however, is an- 
thropomorphized to the emotional, percep- 
tional, and ideational levels of the adult. 

The literary man is prone to fix upon 
quite common items of neonate behavior 
as symbolically betokening distinguishing 
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idiosynerasies in later life. Or, waxing 
poetic in a pessimistic way, the birth ery 
becomes a wail of anguish at being expelled 
from the paradise of prenatal life into the 
terrors of postnatal existence. And, if the 
poetic philosopher be both disillusioned and 
sentimental, he may describe all goodness, 
virtue, and insight as indwelling in the 
innocence of the babe. 

The literary man and the layman err in 
anthropomorphisms which recognize only 
a difference in size between the newborn 
infant and the adult. Their conception of 
the nature of the neonate is only a popular 
counterpart of the discarded speculations 
concerning the homunculus. 

The psychoanalytic interpretation of the 
child is essentially an elaboration of the 
ideas that have just been described. The 
typical psychoanalyst evokes the associa- 
tions of the psychoneurotic patient and at- 
tempts, through these, to locate the origin 
and nature of the traumatic experience. 
Usually the pursuit carries the practitioner 
back into the childhood of his patient and 
leads, almost inevitably, to an evaluation 
of infancy as mirrored in the psychoneu- 
rotie’s accounts of his dreams and other 
experiences. This approach to the nature 
of the child through study of the adult 
bears a marked resemblance to G. Stanley 
Hall’s questionnaires upon the earliest 
memories of adults. 

Originally this quest into the ontogenetic 
past had its terminus in the preschool pe- 
riod (at the age of 2-3 years). When this 
did not suffice to resolve the difficulties of 
certain patients the psychoanalytic pro- 
cedures were continued until the conclu- 
sion was reached that the truly original 
traumatic experience was birth itself. This 
conception has been imputed to Freud by 
Rank (1929) and many other psycho- 
analysts, even though there is evidence that 
Freud regarded it with considerable skepti- 
eism. 


For Rank (1929), however, this hypoth- 
esis is the key to an understanding of the 
behavior of both the child and the adult. 
Before birth the child manifests a “mother 
libido.” Hence birth, which separates the 
child from the libido object, generates a 
psychic trauma—the primal or original 
anxiety state. From this shock ensue these 
consequences: The childhood of individuals 
is their normal neurosis, which becomes 
abnormal if it continues into adult life; 
claustrophobia and the fear of the child 
at being left alone in the dark are pro- 
duced because the individual is reminded of 
its separation from the womb of the 
mother; the fear of large animals arises 
because the child remembers the state of 
pregnancy; and fear of beasts of prey 
comes because of the child’s desire to be 
eaten and hence symbolically return to the 
mother’s womb. In short, infantile anx- 
ities or fears are simply a product of the 
original birth anxiety. 

From all of this it follows, for Rank, 
that “every pleasure has as its final aim 
the re-establishment of the intrauterine 
primal pleasure.” Thus the finger sucking 
of the neonate, for example, represents a 
substitute for the mother. 

The ultimate goal of the psychoanalytic 
search, according to Rank (1929), is not 
even the catastrophic event of birth but 
rather some point in the uterine stage of 
development. This, in fact, is the position 
taken by Sadger (1941). According to 
this psychoanalyst the embryo experiences 
pleasure and pain. These are demonstrated 
by its “impulsive” movements and by suck- 
ing responses before birth. That is, such 
responses are expressive of “sexual sensa- 
tions of pleasure” and hence of “mental 
states” in the embryo. He concedes that 
the higher psychic functions of “thinking” 
and “willing” may be absent or present only 
to a limited extent, but he is positive that 
“feeling” is hypertrophic. In the con- 
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tinuing life of the individual these mental 
states are "remembered" as unconscious 
memories. 

During the course of his analyses Sadger 
(1941) discovered that the source of some 
psychoneuroses could not be located in the 
embryonic period. Some of his patients 
traced their memories to their origins as 
spermatozoa and ova or even beyond to 
the preconceptual attitudes of their par- 
ents—naturally as sensed by the original 
germ cells while still within the environ- 
ment of the parental organism! To Sadger 
the verbal outpourings of his patients were 
proof that the germ cells, themselves, are 
endowed with psychic life and possess the 
capacity to learn and to remember. As 
previously noted in the section on birth 
trauma this is strikingly similar to the 
fanciful picture drawn by Sterne of the 
homunculus which was fated to be Tris- 
tram Shandy. 

According to standard psychoanalytic 
doctrine the neonate is in an oral-erotic 
phase of development. Anal and sex-organ 
eroticism emerge later. 

In summary, then, the psychoanalyst 
considers the young infant to have some 
of the psychic characteristics of adults. 
For him childhood and adult life constitute 
one long series of attempts to resolve the 
trauma of birth or the shocks or uncer- 
tainties of conception. Thus Sadger (1941) 
differentiates between the origins of guilt 
or of passive pleasure of the castration 
type in terms of the circumstances attend- 
ant upon the loss of the caudal filament 
of the spermatozoon when it penetrates the 
ovum. 

The psychoanalytic thesis that nonnu- 
tritional sucking is evidence of an initial 
libidinal oral drive is challenged by the 
view that such sucking is secondary to, 
and derived from, the basic “hunger” drive. 
This is the position of Sears (1948), Davis 
et al. (1948), and Brodbeck (1950). Their 


investigations do not reveal nonnutritional 
sucking to be increased when infants are 
deprived of opportunities to nurse. Breast- 
fed and eup-fed babies manifest no differ- 
ence in the amount of such sucking. In 
fact, when breast-fed infants are shifted 
to cup feeding there are significant de- 
creases in nonnutritive sucking. Further, 
the strength or duration of sucking actually 
increases in infants that are breast fed. 
Although their anthropomorphisms are 
less extreme, the members of the neoprimi- 
tivistie school of child care or development, 
such as Ribble (1944), Aldrich (1945), 
Trainham, Pilafian, and Kraft (1945), 
Frank, (1945), and Trainham and Mont- 
gomery (1946), are in agreement with the 
psychoanalysts that the young organism 
is very susceptible to emotional shock or 
trauma. Hence they hail the mother-new- 
born-infant relationship among so-called 
primitives as ideal because the child is 
nursed whenever it cries rather than at 
definite and fixed times. As neoprimitivists 
they hold that the mother should be able 
to differentiate the causes of erying and 
to nurse the infant when its cries indicate 
hunger. In the light of Sherman’s (19275) 
investigation of judgments upon the erying 
of newborn infants the validity of this 
hypothesis seems somewhat dubious. 
Neoprimitivists subseribe to the doctrine 
of “felt needs” as the cues for care or 
training, and oppose any early attempts 
at cultural patterning with the slogan, 
“Baby knows best.” Immediate and con- 
stant gratification of an infant’s “needs,” 
as interpreted from its cries, will not fixate 
erying as the pattern of the “spoiled baby” 
—the response will wither away of its own 
accord as the child matures. They relate 
that a child fed on the self-demand schedule 
eventually reduces its feedings to the num- 
ber customarily found in the culture. They 
neglect to state how the age or time of 
weaning are to be determined by the “felt 
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needs" of the infant, and some do not ad- 
here to their own expressed principles when 
they wake an infant in order to get it to 
feed! 

Although the majority of pediatrieians 
now appear, in theory, to adhere to the 
prineiple of self-demand feeding, it is, 
nevertheless, apparent that certain qualifi- 
cations or reservations are being enter- 
tained, These are illustrated in the more 
temperate recommendations of Glaser 
(1948), Rowan-Legg (1949), and Weinfeld 
(1950). And beyond these there are por- 
tents of a reaction against the more doc- 
trinaire aspects of the movement. 

Orlansky's (1949) able evaluation of the 
neoprimitivists’ theories of infant person- 
ality formation diseloses their propensity 
to a maximum of speculation but a mini- 
mum of objectively verifiable data. It is 
indeed clear, as Vincent (1951) has ob- 
served, that trends in infant care ideas have 
a fadlike character and are not well 
grounded upon an impeccable body of em- 
pirical data. The views of the most pub- 
licized exponent of the doctrine of “mother- 
ing,” Ribble, do not stand up factually 
when subjected to the critical analysis of 
Pinneau (1950), nor are they supported 
by Wolfle’s (1949) observation that the 
young infant's means of escape from the 
caress are at first rather ineffectual. 

Peiper (1941, 1942-1943, 1949) has 
judged as inadequate and mistaken those 
views which hold the infant to be a man 
in miniature. He has noted that in animal 
psychology we have learned not to ascribe 
human characteristics to animals but that 
in child psychology we are still interpreting 
infant behavior in terms of the experiences 
of adults. In the one we demand syste- 
matic, objective methods; in the other we 
are often content to accept the most un- 
critical anthropomorphisms or, as Spitz 
and Wolf (1946) phrase it, adultomorph- 
isms. 


Interpretations of the psychic life of the 
infant therefore run the gamut from the 
naiveté of the complete man in miniature 
to a more sophisticated appraisal based 
upon a knowledge of those sensory-motor 
systems which are functioning. Thus Min- 
kowski (1947) ascribes a primitive psyche 
to the fetus. At first its responses are to 
humoral-visceral stimuli and imply a vege- 
tative soul in the sense of Aristotle. Later 
it has elementary feelings of existence as 
conditioned by position and movement, and 
a dull memory of a life in water, warmth, 
and darkness. 

The Neonate as a Recapitulation. The 
extension by G. Stanley Hall of the doctrine 
of biological recapitulation in the form of 
a cultural recapitulation, manifesting itself 
in childhood, is no longer acceptable to psy- 
chologists even though occasionally enter- 
tained by the layman. 

As we have seen, Buchman (1895, 1900) 
and Mumford (1897) have cited the neo- 
natal grasping reflex, and Moro (1918) the 
clasping or embrace reflex, as evidence that 
man’s ancestors led an arboreal existence. 
McGraw (1939) considers the behavior of 
the newborn infant to consist in part of 
atavistie reflexes. 

Davidson (1914), in a eritical review of 
the doctrine, has shown that the notion of 
a precise or complete biological reeapitula- 
tion of the phylogenetic past is not sup- 
ported by the data of embryology. This is 
in no sense a denial that vertebrate animals 
resemble each other more in early than in 
later developmental periods, 

The Neonate as an Organism Developing 
Autonomy. From the time of implantation 
of the fertilized ovum in the uterus until 
birth the organism leads a parasitic type 
of existence, At birth the infant achieves 
autonomy of respiration, digestion, excre- 
tion, and the maintenance of body tem- 
perature. These are all vital activities 
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which the child must undertake if it is to 
live. 

In the postnatal environment it has 
greater freedom of movement and the op- 
portunity, by virtue of orienting responses, 
to react with some selectivity to aspects of 
a more complicated universe. It responds 
to some stimuli by movements which pro- 
long stimulation, to others by withdrawal 
or rejection, and to some it at first re- 
sponds and thereafter inhibits further 
motility. 

The neonate cannot effectively manipu- 
late its physical environment to provide 
food, care, and requisite protection. It is 
possessed of the ability to act upon its 
social environment by crying and by 
mimetic responses so that adults minister 
to its needs. In this manner the environ- 
ment is effectively manipulated by proxy 
until the development of voluntary move- 
ments, particularly successful reaching to 
visual perceived objects and directed 
forms of locomotion, provides still further 
autonomy of action, 

The Neonate as a System of Reflexes. 
Some neurologists have viewed the behavior 
of the newborn infant as that of a purely 
spinal being. Cruchet (1911, 1930), who 
represents this point of view, states that 
Virchow was the first to liken the reactions 
of the newborn infant to those of the 
decerebrate frog, De Crinis (1932), also, 
believes that the neonate is a reflex being 
of a lower type because the cerebral cortex 
is not functional. Peiper (1925a) holds 
that a part of the optic thalamus is func- 
tional at birth, and that athetoid move- 
ments are due to lack of inhibition from 
the corpus striatum. Langworthy (1933) 
maintains that “the behavior of the new- 
born is essentially that of a brain-stem 
preparation although medullation may ex- 
tend as high as the upper end of the mid- 
brain” Diffusiveness and lack of coordina- 
tion of movements are interpreted as due 


to a lack of cerebral inhibition. Minkowski 
(1932-1933) views the newborn infant as 
a cortical and subcortical spinal being, with 
emphasis upon the subcortical spinal. 
Marquis (1931) advanced the idea that 
conditioning occurs at subcortical levels. 
The ability of the infant to inhibit re- 
sponses to successive auditory stimuli is 
proof, aecording to Peiper (1930), that it 
is not a purely “spinal being." — Kroh 
(1926) concurs in this judgment because 
of persistenee of a set or disposition for 
the few hours elapsing from one feeding 
period to another. 

According to the concensus of present- 
day theories the neural status of the neo- 
nate is essentially, if not entirely, that of 
a noncortical being. McGraw (1943) has 
related the observed behavior of the neo- 
nate to the data presented in Conel’s (1939, 
1941) histological studies and has con- 
cluded that no cortical influence is operat- 
ing at this time. Following the neonatal 
period there is a transitional stage charac- 
terized by the onset of cortical function. 
Then comes the final stage of complete 
cortical dominance. McGraw (19415) 
claims that the first evidence of cortical 
function is provided by the child's localiza- 
tion of a stimulated area; according to her 
this is not in the repertory of the newborn 
infant. Nevertheless, the researches of the 
Shermans (1925), the Shermans and Flory 
(1936), Peiper (1936a) and  Crudden 
(1937) all seem to indicate the beginnings 
of cutaneous localization in the neonate. 
It is also demonstrated in the mouth-orien- 
tation response. 

In an important paper on the neuro- 
logical bases of mental development Peiper 
(1941) has characterized the newborn in- 
fant as a midbrain being because its be- 
havior is essentially the same as that found 
in infants without cerebrums, It is not, 
however, the behavior of a purely reflex 
being. The attempts by extreme environ- 
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mentalists to account for neonate behavior 
in terms of prenatally established condi- 
tioned responses have been severely eriti- 
cized by Dennis (1943). He has pointed 
out that acephalies have the same be- 
havioral equipment as normal newborn in- 
fants but that even when they live for 
some time after birth they make no further 
progress. 

The theory of simple, diserete reflexes 
as the primary origin of behavior, with the 
complex responses to be derived from en- 
vironmental integration of separate, part 
activities to form coordinated wholes, was 
championed by Watson (1919). The only 
exceptions to this process were those pat- 
terns of responses termed “primary emo- 
tions.” This conception of the nature of 
the neonate organism seems not to be sup- 
ported by the studies of Bersot (1920, 
1921), Minkowski (1928, 1932-1933), Pratt, 
Nelson, and Sun (1930), Coghill (19304, 
1930b, 1933), Irwin (1932a, 1932b, 1932c), 
Pratt (1934a), and Delman (1935). 

Carmichael and his collaborators, Lehner 
(1937) and Smith (1939), have demon- 
strated that the generalization or specificity 
of a response depends in a given age period 
of the guinea pig upon the intensity of the 
stimuli, Coghill (1940), in a summary of 
basic studies upon the origin and nature 
of early movements in birds and mammals, 
states that Carmichael and Smith (1939) 
did not undertake their experiments during 
the period of earliest movements, 

Without denying a relation between or- 
ganismic involvement in a response and 
the intensity of the stimulus, it is still. pos- 
sible to affirm a genetie sequence from 
generalization to specificity, particularly in 
view of the fact that there is no good 
reason to believe that the various researches 
upon the developing child have been ranged 
in decreasing order of intensity of the 
stimuli. 


The Neonate as a Developing Organism. 
In contrast with the view which regards 
the behavior of the newborn infant as 
completely describable in terms of simple, 
discrete reflexes, there is an organismie 
approach which attempts to deseribe and 
to pursue behavioral development onto- 
genetically. The neonate is considered to 
be a generalized organism because few of 
its responses are called forth by just one 
type of stimuli, few are limited to stimula- 
tion of just one sense organ or receptor 
area, and the responses are not sharply 
localized in a limited number of effector 
segments. In its most extreme form the 
organismie view would appear to neglect 
the observation of the varying participa- 
tion of the parts of the neonate and to be 
content with affirmation that the organism 
was or was not responding. 

From the stage of greatest, generalization 
during the late fetal and the neonatal pe- 
riod, the infant for the most. part develops 
in the direction of increasing specificity of 
response; stimuli, unless conditioning oc- 
eurs to effect a generalization, become more 
“adequate”; the reflexogenous zones for a 
given response shrink; and there is pro- 
gressively less involvement of the organism 
in the response. 

Development or maturation does not take 
place at the same rate in all parts of an 
organism. Axial trends in the development 
of behavior are discernible. 

Pratt (1937), in analyzing the behavior 
of the neonate from the stimulus-receptor 
angle, has shown that many responses such 
as the circulatory, respiratory, Moro, plan- 
tar, and palpebral are released by several 
types of stimuli acting upon different sense 
organs. Stimuli which are originally effec- 
tive for some sense organ may become 
temporarily or more permanently ineffec- 
tive; others, because of conditioning, be- 
come effective. Learning, as Pratt (1934a) 
has indieated, may produce a generalization 
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of responses to stimuli which were originally 
inadequate. Initial generalization of the 
conditioning stimulus before it becomes 
specifieally restricted in releasing the re- 
sponse was demonstrated in Pavlov’s (1928) 
classic experiments. 

Bersot (1920, 1921) and Minkowski 
(1928) have noted the extremes in extent 
of reflexogenous zones of various responses 
during the fetal and neonatal stages of de- 
velopment, and have followed their subse- 
quent restriction, especially in the case of 
the plantar response. Similarly, Galant 
(1930) has pointed out the extent of the 
reflexogenous zone of the spinal reflexes. 
Reduction of the reflexogenous zone of the 
sucking response during the first ten days 
was observed by Pratt, Nelson, and Sun 
(1930). Stirnimann (1937a) has deter- 
mined differences in reactivity of the facial 
areas from whieh the mouth orientation 
response may be elicited. Pratt (1934d, 
1034e, 1934f) has explored several areas 
within the reflexogenous zone of the plantar 
response to determine differences in sensi- 
tivity and specificity. Although certain of 
the reflexogenous zones appear to shrink 
as time goes on, they do not, according to 
Bersot (1920, 1921), completely disappear. 
If the intensity of the stimulus is increased, 
the responses may continue to be clicited 
from beyond the standard clinical areas. 

The behavior of the newborn infant has 
frequently been described as random, un- 
coordinated, or diffuse. This impression 
has arisen because, even without external 
stimulation, not only is the infant active 
much of the time but that activity seems 
to involve most of the body. This general 
motility has been described and commented 
upon by Irwin (1930), Schachter (19320), 
and many others. It is usually assumed 
that the basie cause of this play of activity 
is a lack of inhibition from the cerebrum. 
The principal exciting cause is probably 
organie and appears to be in some way re- 


lated to events occurring in the alimentary 
tract. Gesell (1941) rejected the term 
“random” as applied to such movements. 
The infant reacts as it does because of its 
neuromotor apparatus. Seen in sequence 
its responses do have “form,” possibly de- 
scribable by the term “vermicular.” 

The earliest movements of neurogenic 
origin in the animals studied by Coghill 
(1929a, 1929b, 1930b) are not simple re- 
flexes but rather movements which initially 
start with the head and trunk and which 
apparently involve the grosser musculature. 
This is followed by differentiation, so that 
movement of smaller segments, such as the 
extremities, occurs within the larger total 
pattern. When individuation is complete, 
specific responses may appear in relative 
localization when the total pattern is in- 
hibited. 

According to Minkowski’s (1928, 1932- 
1933) analysis of fetal development, stim- 
ulation of a given area does not at first 
result in an active and extensive involve- 
ment of the organism. As maturation of 
the nervous system proceeds, crossed, long, 
and diagonal reflexes appear. Maximum 
generalization of response, in the sense of 
active participation of behavior segments, 
is then attained. 

Trwin and Weiss (1930) set up the de- 
seriptive categories of “specifie movements" 
and “mass activity” for neonate behavior. 
The former are those which are somewhat 
localized and which occur at a rate slow 
enough to be noted and recorded by an 
observer; the latter applies to activity 
which involves the whole organism at 4 
rate too rapid for analysis. They state 
that either external or internal stimuli may 
release such mass activity and that the 
distinction between such activity and spe- 
cific movements is quite arbitrary. Fol- 
lowing this, Irwin (1932c) has considered 
“mass behavior” the matrix from which 
specific responses are later individuated. 
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Dennis (19325) and Pratt (1934a) have 
held that “mass activity” is the result of 
stimuli operating upon an organism at à 
time when the development of the nervous 
system has brought about the functional 
connection of almost all receptors with al- 
most all effeetors, and that, antedating this 
phase, as indieated by the work of Bersot 
(1920, 1921) and Minkowski (1928), some 
of those responses exist in relative isolation 
and hence should not be considered as in- 
dividuating from “mass behavior" as the 
matrix. Irwin (1933a), in reply to Dennis, 
advances the idea that there is a succes- 
sion of “mass” patterns, with individuation 
proceeding from each one. 

Carmichael (1934) and Coghill (1940) 
have also been critical of the concept of 
“mass behavior,” Coghill holding that the 
term is inappropriate because of its im- 
plication of lack of differentiation and lack 
of organization, whereas organization is im- 
plied in the term “total pattern.” 

Bridgman and Carmichael (1935) and 
Carmichael and his collaborators, Lehner 
(1937) and Smith (1939), as a result of 
researches upon the fetal guinea pig, have 
come to the conclusion that some of the 
earliest neurogenic responses of the or- 
ganism are reflex in nature. For this rea- 
son they are inclined to question both the 
concept of an initial total pattern from 
which reflexes become individuated and the 
view that the entire course of behavioral 
development may be summarized as from- 
generalization-to-specificity. Fitzgerald and 
Windle (1942) have objected that Coghill's 
thesis of development is not applicable to 
human fetal behavior. According to their 
researches the “mass reflexes” reported by 
Minkowski are the result of asphyxia. The 
earliest responses elicitable are individual 
or specific reflexes. During progressive 
anoxia these are the first to disappear; next 
the mass reflexes to intense stimulation are 


extinguished; and last of all the muscle 
excitability itself vanishes. 

Michaels (1944) has contributed an in- 
teresting paper to the theory that patho- 
logical function in the adult represents a 
regression to early infantile behavior. He 
states that the functional symptoms of 
psychosomatic disorders have the form of 
responses whieh were the normal mode at 
earlier stages of development. Thus 


Just as the activities of the neonate are 
considered to be of a more generalized and 
less specific nature, so may the visceral so- 
matic dysfunctions in the adult represent a 
recrudescence of visceral somatic functions 
in infancy. 


The principal axial trends of develop- 
ment are the cephalocaudad and the prox- 
imodistal. The doctrine of development 
from fundamental to accessory movements, 
as expounded by Buck (1898), Moore 
(1901), and Shepardson (1907), is the fore- 
runner of the idea that development pro- 
ceeds proximodistally. More recently Irwin 
(1930), Shirley (1931a), and Marquis 
(1933) have all contributed evidence sup- 
porting this principle. Bersot (1920, 1921) 
has reported that some aspects of the 
plantar response run counter to this con- 
ception, and McGraw (1933) has asserted 
that, so far as the elements of the grasp- 
ing reflex are concerned, it is the distal 
segments which show prior anatomical and 
functional differentiation. Irwin (19335), 
in reviewing the literature, says: 

It would seem that the evidence in re- 
gard to the differentiation of vertebrate 
limbs including morphological structure as 
well as behavior is convincingly in favor 
of the proximodistal principle. 


The work of the Shermans (1925) and 
the Shermans and Flory (1936) on pain 
sensitivity illustrates a cephalocaudad gra- 
dient in sensitivity and in rapidity of de- 
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velopment. The researches of Irwin (1930) 
and Shirley (1931a) also lend support to 
this principle of development in human 
infants. 

The important need in the study of neo- 
natal behavior and development is to ob- 
tain increasingly accurate and detailed de- 
scriptions of the infant's responses and the 
stimulating conditions under which they 
are obtained, This should include further 
exploration of the possibilities of learning, 
with particular reference to the comparison 
of premature and full-term infants. It 
should likewise make a comparison of the 
relative learning capacity of full-term in- 
fants and of prematures after they have 
attained the actual age of full-term infants. 
The generalizations regarding principles of 
organization and of development of be- 
havior serve a legitimate end just as long 
as they do not impede further research or 
constrain the student to force all observa- 
tions to fit these frames of reference. 
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CHAPTER 5 


PHYSICAL GROWTH 


HELEN THOMPSON 


There are important reasons why child 
psyehology should be concerned with the 
course and charaeteristies of the child's 
physical growth. Anderson (1942) has 
said, “As soon as one works with children 
he becomes aware that behavior of the 
moment is an end product determined by 
many factors, some of which are clearly re- 
lated to the physical make-up and physio- 
logical state of the child. ... The child 
development worker .. . quickly becomes 
concerned with the problems of physical 
growth, body form, physiological adjust- 
ment, appetite, etc., all of which affect the 
adjustment, of the child” (p. 129). Just as 
child behavior eannot be understood apart 
from the cultural forces impinging on it, 
£o it cannot be understood apart from the 
internal stimuli in effect and the physical 
body through which it perceives, reacts, and 
functions, and to which others react. It is 
the child’s physical maturity that governs, 
limits, and to a large extent determines his 
physical and social environment. A toddler 
whose eyes are at the level of an adult's 
knees sees a far different world from that 
envisioned by an adult; a child whose 
center of gravity is relatively low will have 
less difficulty in balance than one whose 
center of gravity is high. The mechanics 
of picking up an inch cube presents a dif- 
ferent problem to the tiny hand of the 1- 
year-old from the one presented to the hand 
of the 5-year-old. Children may suffer 
emotionally from being a “Shrimp,” 
“Tubby,” “Redhead,” or “Bucktooth.” 
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The taunt, “Brown eye turn around and 
tell a lie,” can leave permanent personality 
scars. The adolescent who matures earlier 
or later than his friends has special social 
problems (Schonfield, 1950; Jones and 
Bayley, 1950). So, just as the physician 
must know how the child’s personality and 
mind grow, the psychologist must know 
how the child grows physically. 

In the conduct of experimental studies 
in ehild psychology the problem of equating 
groups for the purposes of control is à 
highly important part of the experiment. 
Should one use chronological age, or ana- 
jomical age, or physiological age, or some 
composite of these? How can such ages 
be measured? What is the relationship be- 
tween them? Is it necessary to equate for 
physical fitness? How can it be judged? 
And what is the consensus as to body type? 
All these questions are pertinent in re- 
search studies of childhood. 

The relationships between physical and 
mental growth are becoming more apparent 
as children are studied in greater awareness 
of the possibilities of interaetion between 
mind and body. For instance, while sci- 
ence has not regressed to the notion of the 
fetus being marked by maternal impres- 
sions, it has progressed to an understanding 
of how maternal anxieties and fears may so 
affect fetal life and development as to leave 
a permanent imprint on the physiological 
and psychological functions of the child 
(Sontag, 1946). The effect of deprivation 
of personal attention and affection on phys- 
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ieal development has long been recognized 
(Bakwin, 1942). Likewise, the undersized, 
undernourished child who whines and frets 
may set into action a chainlike series of 
social percussions and personality reper- 
cussions which may be of sufficient social 
handicap to destroy temporarily, if not per- 
manently, the effectiveness or even the ac- 
tual development of potential mentality. It 
may even be a fair prophecy that, in the 
investigations of individual physical and 
mental life histories, studies of social be- 
havior and personality may find their full- 
est realization in the genetic analysis of 
physical individuality. 

Furthermore, the student of mental 
growth may learn much from a study of 
physieal growth with respect to methods 
and techniques of study. It is comforting 
as well as instruetive to know that be- 
havior ehanges from age to age complieate 
even such an objective determination as 
height or length. The 6-month-old infant 
cannot stand, whereas the 2-year-old child 
resists being placed supine and the 3-year- 
old assumes distorted and fairly rigid pos- 
tures in his effort to cooperate. To the 
student of physical growth these behavior 
changes are as important to cope with as 
the changes in physical growth are impor- 
tant to the student of child psychology. 
Techniques in the one field are suggestive 
of possible techniques in the other field of 
study. To secure comparable measures of 
size, it is frequently necessary to take two 
measurements at critical ages using the two 
methods adapted to the younger and older 
child, Allowance for the change in method 
can then be made, A similar scheme may 
be employed to advantage in studies of be- 
havior growth. 

Growth is one of the most pervasive 
problems of child psychology. An under- 
standing of psychological growth can be 
fostered by studying the laws of growth 
as revealed by physical growth. The law 


of cephalocaudal development, noted first 
in physical growth, was later studied and 
confirmed in relation to behavior develop- 
ment. 

Surely, then, the child psychologist, as an 
intelligent scholar, teacher, researcher, or 
clinician, must know the outstanding facts 
of physical growth; otherwise his under- 
standing, interpretations, conclusions, and 
treatment of the child may be delayed, in- 
complete, biased, or totally false. 


Definition 


There is considerable confusion about 
what is meant by the term physical growth. 
Some authors would use it to denote change 
in size; others, change in quantity; others, 
change in quality; and others, any com- 
bination of these characteristics. After a 
careful survey of the literature, Meredith 
(1945) coneluded that the three terms 
growth, development, and maturation 
which are used in contradictory ways by 
different workers serve no “useful and sig- 
nificant distinction” as their proponents had 
claimed. He proposed using the terms in- 
terchangeably, giving preference to growth 
as being the shortest of the three terms. 
He defines physical growth as, “The entire 
series of anatomic and physiologic changes 
taking place between the beginning of pre- 
natal life and the close of senility” (p. 445). 
In this chapter the discussion will be limited 
to anatomic changes and thus will deal with 
a delimited aspect of physical growth. 


The Literature 


The literature on the subject of physical 
growth is vast and widely scattered owing 
to a variety of scientific, professional, and 
business interests in the subject. Not only 
the anatomist, physical anthropologist, bio- 
metrist, and psychologist but also the ob- 
stetrician, pediatrist, dentist, educator, pub- 
lic-health doctor, actuarian, criminologist, 
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and eugenieist are led to research in this 
field. Fortunately, adequate summaries are 
available, For the period up to about 1925, 
the most useful and complete are those of 
Baldwin (1921), the Children's Bureau 
(1927), Scammon (1927a, 19275), Martin 
(1928), and Meredith (19362). Since 1926 
the American literature on growth has been 
systematically reviewed by Brooks (1933), 
Dawson and Stoddard (1933), Jones (1933, 
1936, 1939), Meredith and Stoddard (1936), 
Meredith (1939a, 19395), Rothney (1941), 
Ames and Flory (1944), and Tuddenham 
and Snyder (1947). Krogman's extensive 
bibliography (19415) includes foreign pub- 
lications. Child Development Abstracts, 
begun in 1927, and Biological Abstracts, 
begun in 1926, cover the most important 
sources of publication. 

In view of the scope of physical growth, 
a comprehensive summary of the literature 
cannot be given in the following pages. 
Instead, references will be selected on the 
basis of their importance to the child psy- 
chologist. No attempt at comprehensive- 
ness will be made. The subject is too ex- 
tensive, 


Historical Summary 


Although the first interest in mental de- 
velopment arose in relation to education, 
the first interest in bodily growth was the 
concern of the artist. The practical prob- 
lem of realistically portraying the child 
led artists to study size and proportion in 
relation to age. In that eatly era, beauty 
values were considered in the absolute 
sense, and the artist searched for the per- 
feet proportions of youth (Baldwin, 1921). 
Before 1799, measuring instruments in dif- 
ferent centers of learning varied consider- 
ably in calibration, as a visit to any mu- 
seum of physical science will demonstrate. 
The standard meter bar, constructed in 


1799, gradually introduced uniformity. Its 
construction reflected a deep interest in 
measurement and served to stimulate fur- 
ther measurement, The human body was 
a natural subject. Quetelet (1871) was the 
first to systematize the study of physical 
growth. He is credited with originating the 
word anthropometry. His figures on body 
dimensions from birth to maturity are still 
quoted, Shortly before 1760 there were sci 
entific studies of the weight and phys 
proportions of the newborn, but it, was not 
until 1779 that the first seriatim study of 
physical growth was published (Buffon, 
1837). This preceded Tiedemann's publi- 
cation on mental development by only 8 
years (Murchison and Langer, 1927). 

It was practically 100 years later (Hall, 
1896) that physical and mental growth 
were studied simultaneously, and even then 
the data were uncorrelated. In the last 
decade of the nineteenth century and the 
first decade of the twentieth century, how- 
ever, there was general interest among psy- 
chologists in the relationship between men- 
tal and physical traits. Binet (1900, 1910) 
was concerned with head and face measure- 
ments. He attempted to find in them an 
index of mentality. His failure to establish 
a close relationship was followed by similar 
results from the laboratories in London. 
In this country Porter (1893), Gilbert 
(1895, 1897), and others were concerned 
with the relationship between mental and 
physical traits. Dull children tended to 
be smaller for their age; bright children 
tended to be larger. Crampton (1908), 
studying boys at adolescence, concluded 
that boys who matured early were better 
students. Goddard (1912), Binet and 
Simon (1914), and Doll (1916) were among 
those who studied the physical growth of 
the feeble-minded and found them physi- 
cally inferior to the normal, Baldwin in 
1921 stated: 
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Another experimental study just com- 
pleted shows that the mental age of the 
individual bears a direct relationship to the 
physiological age as indicated by height 
and weight. The results show that at each 
chronological age the physiologically accel- 
erated boys and girls have a higher mental 
age than those of the average or below 
the average physiological age [pp. 196-197.] 


His results were typical of others. 

It was generally conceded that physical 
defects were likely to be associated with 
mental defects and physical acceleration 
and well-being associated with accelerated 
mental growth. Nevertheless, the correla- 
tion of mental and physical traits was 
found to be small, and general interest in 
the relationship waned, Clinical psychol- 
ogists routinely noted height and weight 
but made little use of the data. Research- 
ers in child psychology, to a large extent, 
lost interest in physical correlates. Two 
notable exceptions to this generalization are 
of course the Harvard Growth Study by 
Dearborn and the Iowa Child Welfare Re- 
search Station studies initiated by Baldwin. 

Interest in physical development was re- 
vived in the middle 1920’s with the advent 
of the various research centers for child 
development. The whole child, physical, 
mental, and emotional, as well as his en- 
vironment and nutrition, became the sub- 
ject for investigation (Krogman, 1940). 

At the same time emphasis was put on 
longitudinal rather than cross-sectional 
studies, on individual growth rates and pat- 
terns of maturing rather than average 
growth trends. Again, relationship between 
the physical and mental was sought but 
this time in the individual life histories. 
Data thus accumulated have already 
yielded many studies, but it will probably 
be many years yet before the fruits of these 
researches are fully realized. Rothney 
(1941), in a summary of research findings, 
asserts that physical irregularities do not 


tend to create any particular types of per- 
sonality or adjustment problems but that 
suitable or unsuitable educational proce- 
dures will probably determine the type of 
of response which will be made. This, how- 
ever, may be a premature conclusion. Son- 
tag (1946) concludes, “The unconscious 
cruelty of children toward anyone of them 
whose body does not conform to theirs in 
size, form, and function may be an impor- 
tant factor in the emotional adjustment of 
children lacking this conformity,” and “A 
child’s energy level or constitutional vitality 
may be very important in determining his 
response to what he interprets as a hostile 
environment.” Bayley (1951) finds that 
somatic adrogyny is only one of a mul- 
tiplieity of factors which influence a per- 
son's interest. 


Techniques of Measurement 


Physical anthropometry is the science 
particularly concerned with the techniques 
and instruments for the study of physical 
growth. Measuring, weighing, and com- 
paring with standard scales might seem to 
be routine, mechanical procedures which 
anyone with general scientific training 
might easily perform. The problem is not 
so simple as that, however, if the collected 
data are to have value. For instance, 
Meredith and Goodman (1941) have shown 
that routine hospital records of length at 
birth are seriously unreliable when com- 
pared with records made by trained an- 
thropometrists. Not only is the personal 
error of the novice great, but even among 
trained workers there is marked individual 
variation. Lincoln (1930) concludes: “It 
is apparent that when exact anthropometric 
measurements on individuals are desired, 
they must be obtained by methods which 
include the most careful checking.” 

The human body is surprisingly elastic 
and plastic. Boyd (1929) notes: 
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In spite of common agreement in tech- 
nique and practice, the human body can- 
not be measured with a high degree of 
precision; that height is more reliable than 
other dimensions; that the living is meas- 
ured with less precision than the dead; 
that the degree of precision is different for 
different dimensions and for different meas- 
urements of the same dimension; and that 
daily physiological linear reduction affects 
both stature and body stem... . [She 
notes further that error results from] the 
inaccuracy of the examiner, his instruments 
and methods; the character of the end- 
points of a given measurement; the amount 
of physiological linear reduction; and the 
degree to which the child’s attitude affects 
the prescribed position [p. 396]. 


An appropriate selection of the follow- 
ing references should be consulted before 
initiating a study of physical growth. 


Fetal period: 

Schultz (1929) ; 
(1929). 

General techniques: 

Baldwin (1921); Davenport (1927); Sulli- 
van (1928); Martin (1928); Franzen 
(1929); McCloy (1936, 1938); Hrdlička 
(1939); Potter and Meredith (1948); 
Krogman (1948). 

Infancy and early childhood: 

Baldwin (1921); Thompson (1929); Bak- 
win and Bakwin (193la); Davenport 
(1937, 1938); Gesell and Thompson 
(1938) ; Baum and Vickers (1941); Boyd 
(1945). 

Skin and subcutaneous fat: 

Franzen (1929); McCloy (1938); Reynolds 
(1950). 

Bone, muscle, and overlying tissue by roent- 
genography: 

Stuart, Hill, and Shaw (1940). 

Radiographs to predict height: 

Bayer and Bayley (1947). 

Center of gravity: 
Palmer (1944). 
Somatotyping : 
Sheldon, Stevens, and Tucker 
Dupertuis and Tanner (1951). 


Scammon and Calkins 


(1940) ; 


Whenever physical measurements are re- 
ported, it is important to specify clearly 
how the measures were taken and what 
precautions were observed to insure their 
validity and reliability. 


Norms of Physical Growth 


There is some confusion about the value 
and purpose of norms, Norms are not 
criteria for optimal growth. They are sta- 
tisties for basie comparisons. They are 
mathematieal deviees to avoid the error 
of generalization from isolated eases. They 
are conclusions of scientific survey 
such they are indispensable scientific data 
which should be groundwork for the syste- 
matization and analysis of other data. 
Norms may be used as control-group data, 
By comparing experimental data, individual 
or group, with the norms, conclusions can 
be reached which will be valid to the ex- 
tent that the norms and the experimental 
data have common attributes, except with 
respect to the variable in question. 

Obviously, comparison with norms is 
valid only when similar techniques have 
been used in measurement. Theoretically 
this is so obvious that to mention it seems 
unnecessary. Practically, however, even 
psychologists trained in the importance of 
scientific control will use their own meas- 
urement techniques and then search 
through the literature for comparative 
norms, using the first figures they find 
which are measures of the dimension they 
have taken, forgetting entirely that tech- 
niques of measurement may make the com- 
parisons completely invalid. 

The more heterogeneous the composition 
of the group with respect to traits related 
to the normative trait, the greater will be 
the number of cases necessary to determine 
the norm, and the greater will be the vari- 
ability of the trait as measured. The more 
highly selective the group on which norms 
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are based, the more precise will be their 
scientific usefulness. It is generally im- 
portant to consider race, sex, and locale. 
Socio-economie status is important but not 
always easy to define. Individuals obvi- 
typical should be excluded. Factors 
which are operating at particular ages must 
be considered. The inclusion of premature 
children in a normative study of infancy 
will shift all values downward. 

It was noted above that norms are not 
criteria for optimal growth. It should be 
noted also that what is normal for one in- 
dividual is not normal for another. It is 
valid to compare an individual with the 
normal in order to analyze his particular 
growth pattern, but interpretation of any 
divergence must recognize individual growth 
differences. Appraisal of individual growth 
is most helpful in terms of past growth, A 
dwarf whose increment in stature is nor- 
mal for a given period is growing relatively 
very rapidly considering his growth tempo 
in the past. 

Norms of growth may be in terms of the 
central tendency and variability of groups, 
at regularly spaced chronological or other 
maturity age intervals, or in terms of the 
statistics of individual growth increments 
at these ages. Instead of using chronologi- 
cal age as a basis, Boas ( 1930) and Shut- 
tleworth (1937, 1939) particularly give rea- 
sons for evaluating growth according to age 
at the time of maximum growth. Although 
this procedure may be highly desirable in 
the analysis of growth data, it cannot be 
applied practically at the time of measure- 
ment. The same comment applies to ap- 
praising growth in terms of size at matur- 
ity. It is possible to evaluate growth in 
terms of some maturity age measurable at 
the time, such as skeletal age or dental age, 
but the probable error in measuring these 
ages is large compared with the probable 
error of birth age, even considering the 


variability of conception age at birth. The 
use of norms, on any basis, must be tem- 
pered with the understanding and judgment 
required of all interpretive analysis. 

Tt is not practical to give tables of growth 
norms in this handbook. A few selected 
norms would tend to emphasize their use 
when other growth data might be more 
pertinent. The following list of references 
will direct the researcher to the more out- 
standing source material. 


Norms: SELECTED REFERENCES 


Body Growth 
Fetal period: 

Streeter (1920); Schultz (1926); Scammon 

and Calkins (1929). 
Neonatal period: 

Taylor (1919); Freeman and Platt (1932) ; 
Bakwin and Bakwin (1934a, 19345); 
Hess, Mohr, and Bartelme (1934) ; Mere- 
dith and Brown (1939). 

Infancy and early childhood: 

Woodbury (1921); Freeman (1933); Bay- 
ley and Davis (1935); Bayley (1936) ; 
Bakwin and Bakwin (1936); Gesell and 
Thompson (1938); Peatman and Higgons 
(1938) ; Davenport (1938) ; Boyd (1941) ; 
Robinow (1942); Meredith (1943, 1946a). 

Infancy and late childhood: 

Freeman (1933); Simmons and Todd 

(1938) ; Vickers and Stuart (1943). 
Infancy to maturity: 

Bardeen (1920); Baldwin (1921); Baldwin, 
Wood, and Woodbury (1923); Englebach 
(1932); White House Conference (1933) ; 
Meredith (1935, 1943, 1947); Boynton 
(1936); MeCloy (1938); Pryor (1941); 


Davenport (1944); Simmons (1944) ; 
Reynolds (1948). 
Childhood: 


Johnson (1925); Wilson, Sweeny, Stutsman, 
et al. (1930); Wallis (1931); Reynolds 
(1944). 

School age to maturity: 

Baldwin (1925); Franzen (1929); Gray and 

Ayres (1931); Palmer and Reed (1935); 
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Goldstein (1936); Palmer, Riiti, and 
Reed (1937); Dearborn, Rothney, and 
Shuttleworth (1938). 

Adolescence: 

Pryor (1936) ; Richey (1937) ; Shuttleworth 
(1937, 1938, 1939); Stone and Barker 
(1937); Greulich, Day, Lachman, et al. 
(1938); Greulich, Dorfman, Catehpole, 
et al. (1942); Shuttleworth (1949) ; Stolz 
and Stolz (1951). 


Head and Face Growth 


Wallis (1931); Bakwin and Bakwin (1931a, 
1936); Fleming (1933); Bayley (1936); 
Boynton (1936); Goldstein (1936, 1939) ; 
Broadbent (1937); Klein, Palmer, and 
Kramer (1937); McCloy (1938); Daven- 
port (1940); Boyd (1948). 


Dentition 


Boas (1927); Cattell (1928); Hellman 
(1933); Klein, Palmer, and Kramer 
(1937); Klein, Palmer, and Knutson 
(1938) ; Doering and Allen (1942); Rob- 
inow, Richards, and Anderson (1942); 
Hellman (1943); Sandler (1944); Mere- 
dith (19465); Hurme (1948). 


Skeletal Development 


Graves (1921); Stevenson (1924); Pryor 
(1925); Baldwin, Busby, and Garside 
(1928) ; Sawtell (1929) ; Camp and Cilley 
(1931); Hodges (1933); Flory (1936); 

Kelly (1937); Todd (1937); Shuttleworth 
(1938); Francis and Werle (1939); Hill 
(1939); Sontag, Snell, and Anderson 
(1939); Christie et al. (1941); Maresh 
(1943); Noback (1943); Greulich and 
Thoms (1944); Reynolds (1945, 1947); 
Elgenmark (1946); Schmidt (1948); 
Christie (1949); House (1950). 


Subcutaneous Fat 
Reynolds (1950). 
Head Hair 


Trotter and Duggins (1948); Duggins and 
Trotter (1950); Trotter and Duggins 
(1950). 


Miscellaneous 


Surface area: 

Boyd (1935); since measurement of surface 
area is so difficult, formulae have been 
developed for its estimation—Weinbach 
(1938). 

Vital capacity: 
Baldwin (1928); McCloy (1938). 
Racial differences: 

Weissenberg (1911); Shirokogoroff (1925); 
Appleton (1927); Godin (1935); Martin 
(1928) ; Wissler (1930); Fleming (1933); 
Steggerda and Densen (1936); Meredith 
(19392) ; Krogman (1941a) ; Su and Liang 
(1940) ; Michelson (1943a, 1943b, 1943c) ; 
Goldstein (1947). 

Weight (nutrition) : 

Baldwin, Wood, and Woodbury (1923); 
Pryor and Stolz (1933); Franzen and 
Palmer (1934); Royster (1936); Richey 
(1937); Daniels, Hutton, and Neil 
(1938); Dearborn and Rothney (1938); 
MeCloy (1938); Peatman and Higgons 
(1938); Metheny (1939); Stuart, Hill, 
and Shaw (1940); Pryor (1941); Wetzel 
(1941); Stuart and Dwinell (1942); 
Massler (1945). 

Center of gravity: 

Palmer (1944). 

Height predicted from skeletal age: 

Bayley (1946). 


Growth Trends 


The physical growth of the child to be 
fully appreciated must be considered in 
relation to growth in general, but that sub- 
ject would lead us too far astray. Robert- 
son (1923), Davenport (19266, 1934), 
Pearl (1928), Robbins, Brody, Hogan, et al. 
(1928), Huxley (1932), Courtis (1932, 
1937), the Cold Spring Harbor Symposium 
on Quantitative Biology (1934, Vol. II), 
Hammett (1936), and Meredith (1945) 
are among the best sources treating the 
subject of growth comprehensively and 
from a theoretical point of view. The 
search for a theoretical curve of growth 
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generally applieable over any but a rela- 
tively short period has not been fruitful 
(Davenport, 1926a, 1926b, 1934, 1988; 
Davenport and Drager, 1936). There are 
certain mathematical equations which, for 
certain periods of growth or for general 
growth trends, are fair approximations, 
such as the autocatalytic curve suggested 
by Robertson (1923), the Gompertz eurve 
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neck development, neck development pre- 
cedes chest growth, chest growth precedes 
pelvie growth, and arm growth precedes 
leg growth; also upper-arm growth pre- 
cedes lower-arm growth, which in turn pre- 
cedes hand growth; and likewise for the 
lower extremities. Jackson (1914, 1928), 
who was the first to formulate this law 
with respect to human growth, concisely 
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Figure 1. Changes in form and proportion of the human body during fetal and postnatal 
life. (From “Some Aspects of Form and Growth,” by C. M. Jackson. In Growth, by W. J. 
Robbins, S. Brody, A. G. Hogan, C. M. Jackson, and C. W. Green. New Haven: Yale Uni- 


versity Press, 1928, p. 118.) 


recommended by Courtis (1932), the ex- 
ponential eurve of Huxley (1932), and the 
more complicated exponential curve of 
Jenss and Bayley (1937). Medawar 
(1944), however, has developed a mathe- 
matical method for representing the gross 
changes in the shape of man from the fifth 
fetal month to maturity. D’Arey Thomp- 
son (1942) approaches the problem graphi- 
cally in terms of differently timed growth 
rates of body parts. 

The body does not grow as a whole and 
in all directions at once. Each part must 
be considered separately. In general, em- 
bryonie and fetal growth proceed cephalo- 
caudally and proximodistally. That is, with 
few exceptions, head development precedes 


describes human morphogenesis from its 
initial differentiation to the adult body. 
The changes are pictured in Figure 1. 
Schultz (1926) and Seammon and Calkins 
(1929) have investigated the changes in 
body dimensions for the fetal period, that 
is, from about two months after conception 
to birth. Both authors note that during 
this period of growth the changes in bodily 
dimensions are proportional to the changes 
in total fetal length. In other words, al- 
though there is considerable change in 
body form during this period, the changes 
are those initiated in embryonic rather 
than in fetal life. 

The complicated transformations occur- 
ing in prenatal life are simply and skill- 
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fully described by Gilbert (1938): She ends 
by deseribing the anomalies of develop- 
ment as misfortunes of growth at a criti- 
eal stage. An analogy between physical 
and behavior growth processes suggests it- 
self to the psychologist. 

Racial characteristics appear even in fe- 
tal life. Schultz (1926) found distinct ra- 
cial characteristics in the 5-month-old fetus 
when he compared the white and Negro 
specimens, but he noted no racial distinc- 
tion in the fetus which was not present in 
adults of the same race; and, furthermore, 
the racial distinctions were found to in- 
crease rather than diminish with age. 

Seammon (1930) has shown that in pre- 
natal life the various parts of the body 
follow a similar growth trend, but after 
birth their course diverges (see Figure 2). 
He has grouped the various growth trends 
under four types: (1) the lymphoid type, 
which includes the thymus, lymph nodes, 
and intestinal lymphoid masses; (2) the 
neural type, that is, the brain and its parts, 
the dura, spinal cord, optic apparatus, and 
many head dimensions; (3) the general 
type, followed by the body as a whole, ex- 
ternal dimensions excepting head and neck, 
respiratory and digestive organs, kidneys, 
aorta and pulmonary trunks, spleen, mus- 
culature as a whole, and skeleton as a 
whole; and (4) the genital type, character- 
istie of testes, ovaries, epididymis, uterine 
tubes, prostatie urethra, and seminal ves- 
icles. Nature, however, is never as invari- 
able as man-conceived laws, and Scammon 
notes divergences from the four types, such 
as neek circumference, which follows the 
neural growth curve through early child- 
hood and then follows the curve for gen- 
eral body growth. The suprarenals are 
even more irregular and atypical. After 
birth they rapidly diminish in size and then 
grow slowly until prior to puberty, when 
they increase relatively rapidly. Other 
glands have their characteristic curves. 


It is the consensus that postnatal growth 
changes are brought about by a multitude 
of determining factors, the understanding 
of which requires carefully controlled and 
analyzed studies. 

The underlying principles of growth have 
been investigated by the technique of fac- 
tor analysis. Carter and Krause (1936), 
analyzing the data of Bakwin and Bakwin 
(1934a) on newborns, find that, although 
all body measures show some correlation, 
“no two parts are highly intereorrelated” 
and “no single factor can account for a 
major part of the measured variance when 
widely different parts of human bodies are 
measured.” They also find that “anthropo- 
metric data show greater complexity, lesser 
importance of each component, greater 
number of components, and greater speci- 
ficity” than when mental test data are simi- 
larly analyzed. Since data from males and 
females separately yield these conclusions, 
the statistics do not result from unreliabil- 
ity of measurements. 

Marshall (1936) has used factor analysis 
to study the growth factors of 18 measure- 
ments for the age period from birth to 6 
years. He has found four group factors 
and a number of specific factors. One 
group factor is identified with subcutane- 
ous fatty tissue, but the other three group 
factors are not identified in biological terms. 

Mullen (1940), using Holzinger’s method 
of factor analysis, which assumes a general 
factor plus group factors, studied data 
on girls between 7 and 17 years old. She 
identified a general size factor related to 
sexual maturation and two group factors. 
One factor was concerned with height, 
span, length of forearm, and lower-leg 
length. The other factor related to weight, 
bi-iliae and bitrochanterie diameters, chest 
girth, width, and depth. These two factors 
were considered significant with respect to 
body type. 
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PERCENTAGE GROWTH 
IN WEIGHT OF THE BODY AND VISCERA 
IN PRENATAL AND POSTNATAL LIFE 
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Friaure 2. Graph showing relative (percentage 
viscera. during fetal and postnatal life. (From 
C. M. Jackson. In Growth, by W. J. Robbins 
3. W. Green, New Haven: Yale University 


(abscissa) indicates age; 
at the end of the period, prenatal or pos 
age. (Graph by R. E. Seammon.) 


McCloy (1940), using T! hurstone's meth- 
od of factor analysis, and analyzing data 
on both sexes from birth to maturity, found 
four subdivisions of Seammon's general 
body growth: (1) fat growth which may 
be superimposed on any type of build; (2) 
general growth seen in the tall, long-limbed, 
excessively slender; (3) cross-section type 
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) growth in weight of the human body and 
“Some Aspects of Form and Growth,” by 
S. Brody, A. G. Hogan, C. M. Jackson, and 


Press, 1928, p. 132.) The horizontal base line 
vertical distance (ordinate) indicates the percentage of the weight 
tnatal, which has been reached at the corresponding 


seen in short, very stocky, broad-headed, 
short-limbed, lateral, or pyknie build; and 
(4) “Type IV,” not definitely identified but 
most prominent in chest measurement and 
shoulder width. He concludes: “This 
would seem to leave us with at least seven 
types of growth instead of four” (as shown 
by Scammon). 
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TABLE 1* 
Size or FETUS OR NEWBORN IN TERMS or PREGNANCY DURATION 
Body Weight Total Length Head Girth 
Number | Pregnancy (Grams) (Centimeters) (Centimeters) 
of Duration 
Cases (Weeks) 
Males Females Males Females Males Females 
4 28-29 1255.00 | 2020.00 38.50 43.25 27.00 31.25 
5 30-31 1690.00 | 1630.00 42.17 40.50 30.00 29.25 
ll 32-33 2178.63 | 1906.67 44.88 42.00 31.79 30.00 
23 34-35 2477.80 | 2308.46 46.35 45.96 32.89 31.95 
22 36 2837.69 | 2778.89 48.42 47.28 34.29 33.38 
28 37 3146.47 | 3097.27 49.44 48.41 34.41 34.00 
17 38 3201.66 | 3064.44 49.82 49.21 34.86 34.53 
124 39 3445.54 | 3191.19 50.79 49.38 35.44 34.57 
180 40 3477.13 | 3413.95 50.84 50.40 35.63 35.13 
Tull term 
(days) 
239 284-299 3601.25 | 3482.81 52.45 50.89 35.82 35.42 
52 over 300 3927.86 | 3513.60 52.84 50.90 36.65 35.47 


* Adapted from Kjélseth (1913). 


Thurstone (1947) himself identifies seven 
factors for different growth areas of the 
body. Burt (1944), on the basis of his 
technique, distinguishes three: (1) a gen- 
eral factor; (2) a long bone factor; and 
(3) a breadth, thiekness, girth faetor. 

It is apparent that faetor analysis is one 
approach to the study of body types dis- 
cussed on page 310, 


The Newborn 


Usually birth oecurs between 270 and 
290 days after the beginning of the last 
menstrual period before conception. If 
birth takes place earlier, the child is con- 
sidered prematurely born; if later, postma- 
turely born. When, as frequently happens, 
the menstrual history indicates irregular- 
ity, or when birth weight is less than 5 
pounds, an estimation of the length of term 


is based on clinical evaluation. Measure- 
ments of the body help in this determina- 
tion; total length gives an approximation. 
Cates and Goodwin (1936) note that total 
length is a better eriterion of maturity than 
chronological age even in full-term infants. 
Table 1, adapted from Kjólseth (1913), 
gives the average body weight, length, and 
head circumference according to pregnancy 
duration. Seammon (1922) finds that the 
“growth tendency of prematures is in gen- 
eral that of fetuses of the same size and 
age rather than of full-term children.” 
This finding emphasizes ontogenetic age. 
Bakwin and Bakwin (19345) find that new- 
borns from a poverty-stricken environment 
are smaller in-all dimensions measured than 
newborns from a more favorable environ- 
ment, but that the infants from different 
environments are similarly proportioned. 
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Poor maternal diets are found in conjune- 
tion with still births, congenital defects, and 
funetional immaturity as well as small 
weight and size (Stuart, 1947). Further- 
more, these infants, though lighter and 
smaller, are more likely to be difficult to 
deliver. 

It is a well-established fact that the full- 
term male infant is larger in all body meas- 
urements and weighs more than the full- 
term female infant. The closest approxi- 
mation of the sexes is in pelvie width. 
Cates and Goodwin (1936) report that the 
weight of the male exceeds the weight of 
the female by 4 per cent and that the 
height of the male exceeds the heiglit of the 
female by 2 per cent. The sex difference 
finding is consistent with the conclusions 
of both Schultz (1926) and Seammon and 
Calkins (1929), who report no sex differ- 
ences when fetuses are eompared in rela- 
tion to total length rather than age. 

Although there are racial differences in 
birth weight, seasonal variation in temper- 
ature has not been found to influence it 
(Brenton, 1922). Meredith and Brown 
(1939) have reviewed the literature on the 
effect of various factors on birth weight 
and weight gain during the first ten days 
of postnatal life and present further data 
from Iowa. They conclude that through- 
out the period “mean weight is least for 
first borns, intermediate for infants of sec- 
ond to fourth birth order, and greatest for 
infants of fifth and higher birth "order." 
They, like Brenton, report no seasonal dif- 
ferences. 

Although first borns, at birth, are smaller 
not only in weight but also in stature and 
head circumference, they are taller though 
not necessarily heavier between 1 and 14 
years, according to Meredith (1950), who 
has studied available data. By adulthood, 
however, Howells (1948) finds no relation- 
ship between birth order and body form. 


Postnatal Growth 


The three composite measures of body 
growth commonly studied are weight, a 
three-dimensional measure; surface area, a 
two-dimensional measure; and height, a 
linear measure. Scammon (1930) notes 
that these three functions have the same 
growth trend except that the curve for 
surface area has less accentuated inflection 
points than the curve for weight, and more 
accentuated inflection points than the curve 
for length (see Figure 3). The general 
growth trend of the body as pictured by 
these curves is characterized by rapid in- 
crease in infancy, a slowing-down followed 
by steady increase in childhood, an in- 
creased growth rate beginning between 8 
and 10 years and continuing to adolescence, 
followed by a fairly abrupt tapering-off of 
growth to maturity. 

There is a characteristic sex difference 
in attaining maturity. [Girls are generally 
more mature than boys of the same age. 
In early childhood, although girls are more 
mature, they are smaller. The preadoles- 
cent spurt starts earlier in girls than in 
boys, and, owing to this earlier spurt in 
growth, the girls temporarily surpass the 
boys in total size. But the girls’ growth 
spurt is less intense and lasts for à shorter 
period than the boys’ adolescent spurt. 
Finally, at maturity there is a greater dis- 
crepancy in measurements than existed 
earlier A The characteristic difference is ex- 
emplified by the height and weight eurves 
pictured in Figure 4. 

The changes in body proportions from 
birth to maturity are summarized in Sec- 
tion I of the White House Conference pub- 
lication (1932). It is noted there that, al- 
though growth in the first half year after 
birth is rapid, changes in body proportion 
are relatively slight. From then to puberty 
head growth is slow, limb growth rapid, 
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and trunk growth intermediate. In males, 
from puberty to maturity, growth of the 
trunk and limbs is at first equal, then there 
follows a relatively rapid growth of the 
trunk. Growth in trunk girth continues 
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to the over-all structure of the pelvis while 
girls tend to be either absolutely or rela- 
tively larger in measurements relating to 
the inner structure of the pelvis including 
inlet (Reynolds, 1945, 1947). 
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longer than growth in length. In females, 
from puberty to maturity, the trunk elon- 
gates in the lumbar region and the pelvis 
enlarges, while the lower extremities cease 
to grow in proportion to the trunk. As 
noted previously, growth in stature ceases 
earlier in girls, and their increase in trunk 
width, except in the pelvie region, is less 
marked during the later part of adolescence. 

In infancy and prepuberal childhood, 
boys are larger in measurements relating 


Growth curves for height, surface area, and weight drawn 
(Given by E. Boyd in “Growth of the Surfac 
Minneapolis: 
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according to Quetelet’s 
Area of the Human Body,” Institute 
University of Minnesota Press, 1935, No, 10, 


Other sex differences have been noted: 
Boynton (1936), comparing her study on 
girls with that of Meredith’s on boys (1935), 
finds that boys are larger than girls in 
thoracic circumference and girth of fore- 
arm throughout the growth years; that 
girls have a larger thigh than boys from 3 
to 18 years; that subcutaneous tissue meas- 
urements show a similar pattern for the 
sexes below 6 years, but from 13 to 18 
years girls show a steady increase in this 
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Ficure 4. Growth of boys and girls from birth to maturity, (From Cole, The Psychology 
of Adolescence. New York: Rinehart and Co., 1948, pp. 18-19.) From age 6 to age 19 these 
results are based upon F. K. Shuttleworth, *Physical and Mental Growth of Boys and Girls 
Ages Six through Nineteen in Relation to Age and Maximum Growth," Monographs of the 
Society for Research in Child Development, 4, No. 3, 1939, 248, 249. Below age 6, the curves 


are averages of several studies, most, of which are not longitudinal. 
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measurement, whereas this same measure- 
ment for boys decreases; that, relative to 
stature, boys exceed girls in girth of fore- 
arm and bicondylar diameter of left hu- 
merus from 11 to 18 years, whereas at this 
time girls surpass boys in growth of thigh; 
and that the bicondylar diameter of the 
left femur is larger in boys from 11 to 15 
years, and larger in girls from 16 to 18 
years, Girls have relatively longer legs 
throughout childhood (Davenport, 1944). 

The relatively longer leg length of the 
females may be ascribed to their greater 
maturity. Wallis (1931) also finds more 
mature proportions of the female between 
2 and 8 years with respect to hand-radius, 
trunk-arm, and arm-leg indices. 

The male child not only is less mature 
and grows more rapidly than the female 
child of the same age, but also his chances 
for survival are less. In fetal life the ratio 
of male to female abortions in the third 
to the fifth month is from 1.07 to 1.22. Ac- 
cording to Schultz (1921), Greulich (1931), 
and Holmes and Mentzer (1931), the ratio 
starts at a fairly high point, declines to 
between the sixth and seventh month of 
pregnancy, and then rises to the period of 
birth. Bakwin (1929) gives the mortality 
ratio at birth as between 1.30 and 1.40, 
On the third day after birth the ratio 
reaches its peak, between 1.45 and 1.50, 
and then declines sharply to a low point 
of 1.20 to 1.30 between 2 and 3 weeks; 
it rises again between 1 and 2 months, and 
then gradually decreases with age until the 
fourth year, when it is near unity. A slight 
rise occurs in the fifth year. After this the 
ratio may fall below unity in the teens and 
in the most active childbearing period. 

The findings of Schultz (1921), who con- 
cludes that 1.08 to 1.09 males are con- 
ceived for every female, would mot ac- 
count for the greater disparity in mortality. 
Bakwin (1929) points out that there are 
seasonal and regional differences in the mor- 


tality sex ratio which suggest that the ratio 
depends on the amount of sunlight reach- 
ing the infant and that the male has greater 
need for this sunlight since he is growing 
faster and his caleium-regulatory mech- 
anism is highly taxed. 

These sex differences in growth are par- 
ticularly important for the child psycholo- 
gist. Since the differences in physical 
growth are pervasive, any well-controlled 
study must recognize and appraise a pos- 
sible sex factor. 

No seasonal influence has been found on 
growth in height, but the majority of in- 
vestigators have found seasonal changes in 
postnatal body weight growth (Marshall, 
1937). Summer and autumn are most con- 
ducive to weight gain for the preschool 
child; school children, likewise, have been 
shown to gain weight most rapidly in the 
fall, less rapidly in the summer, and least 
rapidly in the winter and spring months. 
The seasonal changes in weight growth 
have not been found to be related to food, 
colds, or minor illnesses, Since seasonal 
growth changes are confined to body 
weight, perhaps they reflect merely a sea- 
sonal difference in the water content of 
the body rather than a true growth trend. 


Infancy 


The rapidity of growth in infancy makes 
that period a particularly significant and 
important one.  Bakwin and Bakwin 
(19315) reported a general tendeney for 
dimensional growth in the first postnatal 
year to progress in proportion to total 
length, as in prenatal life. Nevertheless, 
when infant growth is studied in detail, 
modifications in relative growth rate are 
apparent. Davenport (1938) finds the 
curve for neck and thigh growth to be 
highly aberrant and the shoulder and tho- 
racic index changes to indicate special 
growth adaptations in infaney. Thompson 
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(1938) reports that between 8 and 56 weeks 
of age the head and thorax cireumferences 
show a gradually decreasing relative growth 
rate and lower limb length shows a defi- 
nitely inereasing relative growth rate. 

Between birth and 3 years, Bayley and 
Davis (1935) note, the growth rate in all 
dimensions decreases, more rapidly at first 
and then more slowly. They also report 
that, during the first year, growth ratios 
show a proportionately increasing width. 
Thompson (1938) notes that the soles- 
pubes length relative to total length reaches 
a critical minimum sometime after birth 
but before 8 weeks, and thereafter inereases 
rapidly. This finding is in accord with that 
of Meredith and Knott (1938) with re- 
spect to the skelic index, or the ratio of 
lower limb to stem length. The ratio be- 
tween lower limb length and total length 
is an important one because it differenti- 
ates the sexes. The females, relatively 
more mature than the males, have rela- 
tively longer lower limbs even as early as 
8 weeks. 

Cephalic and facial changes in infancy 
are discussed in the section devoted to face 
and head growth. 

Ponderal growth in infancy follows the 
general course of growth. Pediatricians rely 
heavily and probably too exclusively on 
weight gain as evidence of adequate nutri- 
tion, Weight, however, is a sensitive indi- 
cation of nutrition. Bakwin and Bakwin 
(1931b) report that infants from poor 
homes weigh less and are shorter in stature 
than infants from good homes and that the 
retardation in bodily dimensions accom- 
panying retardation in weight is greater 
for the transverse than for the vertical di- 
mensions. They also report (1936) that 
supervision of a group of infants from poor 
homes in a pediatric clinic raised the height 
and weight of these infants to that of the 
normal group and likewise changed the 


relative proportions from relative "linear- 
ity" to the normal of the control group. 

Although male infants are larger than 
female infants of the same age (Bakwin and 
Bakwin, 19315; Bayley and Davis, 1935; 
Thompson, 1938; Peatman and Higgons, 
1938; and others) and although the growth 
increment tends to be larger for the male 
infant, the percentage rate of growth does 
not in general differ significantly in the two 
sexes (Thompson, 1938). Dunham, Jenss, 
and Christie (1939) emphasize the impor- 
tance of considering both sex and race in 
studying the growth of infants. Colored in- 
fants have long been said to be smaller 
and to weigh less than white infants (Chil- 
dren's Bureau, 1927; Michelson, 1943a, 
1943b, and 1943c; and others). However, 
Bakwin and Patrick (1944), as well as 
Scott, Cardozo, Smith, and DeLilly (1950), 
find no difference between white and Negro 
infants seen in private practice. They con- 
clude that the slower growth previously re- 
ported was due to difference in economic 
status. 


Childhood 


During childhood, height and weight 
progress at a fairly uniform rate (Wallis, 
1931). Rate of weight gain is nearly twice 
the rate of height gain. The lower limbs 
grow rapidly in proportion to the stem 
length (Meredith and Knott, 1938). 
Neither shoulder breadth nor pelvie breadth 
increases as rapidly as trunk length, but 
the pelvis broadens more rapidly than the 
shoulders. The total configurational change 
is a longer-legged, longer-bodied, and more 
rectilinear and flatter-bodied child. 

Sex difference with respect to skelie in- 
dex, that is, the ratio between lower ex- 
tremities and stem lengths, disappears be- 
tween 5 and 6 years and. reappears. at 7 
years. Females then have the relatively 
longer legs, despite the fact that they are 
shorter. This difference continues through 
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the ninth year (Meredith and Knott), 
1938). 

Other sex differences during childhood 
have been noted on previous pages. 


Adolescence 


Adolescence, the second period of rapid 
postnatal growth, has received special at- 
tention. Greulich, Day, Lachman, et al. 
(1938) have made a well-rounded survey 
of the methods for studying physical, men- 
tal, and social adolescent growth. Shuttle- 
worth (1937, 1939), Greulich, Dorfman, 
Catehpole, et al. (1942), Bayley (1943a, 
19435), Simmons and Greulich (1943), 
Greulich and Thoms (1944), and Stuart 
(1947) have made special studies of the 
body and skeletal changes occurring at this 
period. The period is a truly metamorphie 
one, as shown by the actual growth curve 
(Davenport, 1926b) and by the marked 
body changes which complete the differen- 
tiation of the sexes. 

Girls enter the period of acceleration in 
height growth, on the average, at about 9 
years of age, about 2 years earlier than boys 
(Boynton, 1936). Girls reach the maxi- 
mum phase of growth at an average age 
of about 12.5 years, boys at about 14.8 
years (Shuttleworth, 1939).  Puberty is 
demarcated in girls by the menarche and 
in boys by aetive spermatozoa which may 
be found in the morning urine. Puberty 
is closely related to the age of maximum 
growth (Shuttleworth, 1939; Simmons and 
Greulich, 1943). The maximum increase 
in standing height never occurs after the 
menarche, and the intervals between the 
time of maximum growth increment and 
the menarche is greater in late-maturing 
girls than in those who mature early (Sim- 
mons and Greulich, 1943). Girls of early, 
average, or late menarche can be differen- 
tiated by assessment of their skeletal ma- 
turity in advance of their acceleration in 


height and weight (Simmons and Greulich, 
1943). 

The menarche normally occurs between 
12 and 14 years of age and is preceded by 
a series of bodily changes. First the breasts 
enlarge, then pubic hair appears, and a lit- 
tle later axillary hair. 

In boys, puberty is preceded by increased 
growth of the testes and penis, and per- 
haps a slight swelling of the breasts, then 
the appearance of pubie hair, followed by 
the appearance of axillary and facial hair. 
Voice change usually occurs after the ap- 
pearance of pubie hair but before its lateral 
spread. Since the determination of sperma- 
tozoa in the urine requires laboratory anal- 
ysis, the appearance of axillary hair has 
been used by some as an indication of 
puberty (Richey, 1937). Greulich, Dorf- 
man, Catehpole, et al. (1942) have defined 
five stages of somatic sex charaeteristies in 
puberal and adolescent boys, giving aetual 
photographs of breasts and genitals, as well 
as full-length pictures by which individual 
maturity may be appraised. 

Boas and Wissler (1906) noted that the 
average growth curve minimizes the decline 
in growth rate in childhood and the increase 
at adolescence owing to the individual vari- 
ation in age of growth rate change. Boas 
(1930, 1932) found that in some individ- 
uals physiological development, so far as it 
is expressed by stature, is rapid, energetic, 
and short, whereas in others it is sluggish 
and occupies a much longer period, His 
statistics for boys show that the earlier 
the maximum growth, the greater the maxi- 
mum growth rate; and the taller the initial 
stature, the earlier the maximum growth 
rate. 

With respect to the individual growth 
of girls at adolescence, Boas (1932) found 
that the interval between the moment of 
maximum rate of growth and the first 
menses is greater the earlier the maximum 
rate of growth; and that the earlier the 
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maximum rate of growth, the shorter the 
total period of growth. He also found that 
the type of growth curve characteristic 
of an individual is more closely related to 
the age of maximum growth than to the 
date of the first menses; and that individ- 
uals who have the same stature at an early 
age are, as adults, shorter the earlier the 
age of maximum growth rate. 

Richey (1937), investigating growth 
rates before and after puberty in both 
sexes, found growth in height and weight 
slightly accelerated before puberty but 
more markedly decelerated after puberty. 
Although the prepubertal spurt in growth 
increases the disparity in size for children 
of early, average, and late puberty, the 
disparity is still more influenced by differ- 
ences in growth rate after puberty. 

The findings of Boas (1932), as well as 
Shuttleworth’s own investigations, led Shut- 
tleworth (1939) to make an extensive study 
of adolescence in terms of growth incre- 
ments, relating them to the period of maxi- 
mum growth. Comparing the growth 
eurves of boys and girls with the same 
maximum growth age, he finds no crossing 
of the growth eurves but, instead, he finds 
that at every age the boys are taller than 
the girls. Also, the growth increments of 
the boys are greater at every age than 
those of the girls, but the difference is par- 
ticularly marked at the age of maximum 
growth. Analyzing the actual stature dif- 
ference in terms of accelerating phase, ini- 
tial decelerating phase, and final decelerat- 
ing phase, Shuttleworth (1939) finds they 
contribute 3.67 cm., 5.88 cm., and 3.28 cm., 
respectively, making a total differenee at 
maturity of 12.85 em. When he eompares 
children of the same sex but with different 
ages of maximum growth, he finds that 
those with later maximum growth ages are 
only slightly taller at maturity since they 
have a smaller initial decelerating incre- 
ment and a smaller final decelerating incre- 


ment, although their initial deceleration is 
of longer duration though of less intensity. 
Tn other words, the effect of the longer pe- 
riod of growth is canceled by generally less 
intense growth. 

Because of the variability in growth rates 
associated with the time of maximum 
growth rate, stature can be predicted more 
accurately from stature at 6 to 10 years 
than it can at the following years. In gen- 
eral, Shuttleworth (1939, p. 61) concludes 
that girls who are tall at any age tend to 
be tall at maturity; but girls who are tall 
at 6 to 9 years are more likely to be taller 
at maturity (correlation .73 to .83) than 
girls who are tall at ages 11 and 12 years 
(correlation .64 to .71). Similarly, corre- 
lation in height of boys 6 to 10 years with 
their adult stature is 72 to 80, whereas 
the correlation in height of boys 13 to 14 
years old with their mature stature is .56 
to 6l. 

Age at puberty appears to be related to 
body build. Pryor (1936) finds that girls 
of broad body build menstruate earlier than 
girls of slender body build, and Bayley’s 
data (1943b) show that early-maturing 
boys and girls tend to have broad hips and 
narrow shoulders, She also finds that ea rly- 
maturing boys have a growth spurt resem- 
bling that of girls, and late-maturing girls 
have a spurt resembling that of boys, Tan- 
ner (1947) points out that this, as well as 
other evidence, supports the notion that 
the reaction of a tissue to hormonal stimu- 
lation depends on its age. Bayer (19406) 
finds that disturbances in weight and men- 
struation are associated with deviations 
from normal build. Bruch (19415), how- 
ever, in a study of more than 200 children, 
finds that mere obesity is not related to de- 
layed puberty in either boys or girls. Godin 
(1935) concludes that puberty is a germinal 
affair, and the maturity of the germ itself 
is an affair of nutrition. Pryor (1936) sug- 
gests that possibly the glandular balance of 
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the broad-built child brings about an opti- 
mum nutritional state for  pubescence 
sooner than in the underweight, narrow- 
built child. Shuttleworth (1937, 1939) 
tends to emphasize endoerine factors in acti- 
vating adolescent changes. Greulich, Dorf- 
man, Catchpole, et al. (1942, p. 62) from 
the study of gonadotrophie hormone excre- 
tion in adolescent, boys conclude, “A likely 
mechanism for the initiation of puberty is 
a gradual increase in pituitary secretion, 
combined probably with an increasing sen- 
sitivity of the gonads to the hormone.” 


Body Types 


Mankind tends naturally to order knowl- 
edge by generalization. Marked deviations 
from normal are impressive and foster cate- 
gorical classifications and artificial pigeon- 
holing. Thus many attempts have been 
made to separate individuals into physical 
types. Differences in skin color, shape of 
head, hair form, ear form, shape of nose 
(Bean, 1926), stature, span, and weight are 
commonly recognized as distinctive racial 
traits. Jackson (1930) points out that 
these differences do persist from generation 
to generation and, although there may be 
some modification, the traits tend to persist 
even in new environments. He shows, how- 
ever, by comparing distribution curves of 
races, that overlapping of the races with 
respect to any trait is almost complete. 
Whether the extremes do represent true 
biotypes is uncertain. 

In clinical medicine, abnormal body 
types are diagnostic of such conditions as 
acromegaly, acondroplastic dwarfism, mon- 
golism, and cretinism, but even here there 
are borderline cases which confuse diagno- 
sis, Nevertheless, the concept of type is 
useful if kept within bounds and not al- 

lowed to dominate the analysis and inter- 
pretation of data. 


Among normal individuals the stout and 
thin types have long been recognized. 
Davenport (1923, 1927), particularly, sug- 
gests that these are truly types since he 
finds their distribution bimodal, that they 
have concomitant differential characteris- 
ties, and that they are inheritable traits. 

Other suggestions for body type distine- 
tions are Naccarati’s (1921) macro- and 
microplanchnie types, in which the trunk 
is respectively proportionately larger or 
smaller than the extremities; Kretschmer's 
(1925) pyknie type, with round trunk and 
short extremities; asthenie type, with small 
trunk and long extremities; athletic type, 
moderately proportioned; and dysplastic 
(mixed) type; and Bayer's (1940) four 
types of adolescent girls, hypofeminine 
(Diana), feminine (Venus), hyperfeminine 
(Rubens), and virile (Amazon), aecording 
to their skeletal proportions and covering 
tissue. Bayley and Bayer (1946) have 
devised a five-fold classification, based on 
an appraisal of many sex differences, by 
whieh young adults of both sexes may be 
evaluated according to masculine-feminine 
type. 

Sheldon, Stevens, and Tucker (1940) 
have developed a promising system of typ- 
ing somatic adult characteristics according 
to three components and four second-order 
variables, The three components are re- 
lated to the three embryonic tissues, the 
endo-, the meso-, and the ectoderm. Thus 
endomorphy is the characteristic of the 
visceral-dominated body as shown by soft, 
rounded body regions; mesomorphy is 
characteristic of the bone-, muscle-, and 
connective-tissue-dominated body, as shown 
by a heavy, hard, and rectangularly out- 
lined body; and ectomorphy is character- 
istically dominated by the central nervous 
system, as shown by a linear, fragile body 
with a relatively large surface area. The 
four second-order variables are: dysplasia, 
or disharmony between various parts of the 


8 WEEKS IYEAR 3YEARS 5YEARS 9 YEARS 


all taller than average but of different 
ild Development, Yale University.) 
311 


Ficure 5. Changing body proportions of three girls 


body “types.” (Thompson, The Clinic of Ch 
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body; gynandromorphy, or degree of bisex- 
uality; texture, or the fineness or coarseness 
of structure; and hirsutism, or amount of 
body hair. All the above traits are rated 
on a seven-point scale by anthropometric 
and anthroposeopie methods, Hunt (1949) 
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data.) 


such as the stem length:recumbent length 
ratio (Hejinian and Hatt, 1929), have 
proved valid for certain periods of growth 
but lose their significance at other ages. 
McCloy (1936), investigating the whole 
period of physical growth from birth to 
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Figure 6. Individual changes in weight:length? index with age. (Thompson, unpublished 


Girls G43, G44, and G47 are taller than average but of different body build. G43 is 


underweight for age and height; legs proportionately long. G44 approximates normal pro- 
portions. G47 is overweight for height; pelvis wide for body length. (See Figure 5, p. 311.) 
Dotted line represents index changes for short stocky girl. 


emphasizes the complex relationship of the 
three embryonic layers and their interac- 
tion which complicates the theory under- 
lying somatotyping. This may account for 
the change in body type with age. 
Many complicated formulae have been 
devised to classify adults objectively ac- 
cording to type. When the problem of 
types is extended to childhood, it is further 
complicated by the changing proportions 
associated with growth. Certain indices, 


maturity by Thurstone’s (1935 )method of 
factor analysis, concludes that the two in- 
dices most useful in appraising body type 
are weight!/é:height; and chest girth: 
height. But even these ratios are unsatis- 
factory in infancy. 

Bayley and Davis (1935), in their study 
of the first 3 years of life, find weight: 
length? the most valid measure of relative 
chubbiness, or lateral-linear tendencies in 
build. But they are unable to prediet from 
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indices at an early age what an individual's 
body build will be later. The pictures in 
Figure 5 show clearly the vagaries of 
growth. Three girls, all taller than average 
but of distinet body types, are pictured at 
various stages of growth, 

The ratios weight:length? for these 
three children between the ages of 16 weeks 
and 10 years are plotted in Figure 6. From 
28 weeks to 9 years the curves do not cross, 
but G43 at 28 weeks is more chubby then 
than G44 at 5 years; and G44 is decidedly 
more chubby at 28 weeks than G47 is at 5 
Chubbiness, as Bayley and Davis 
935) find, reaches a peak between 9 and 
12 months of age. 

Tanner (1947) has shown that Burt’s 
constants, since they provide a continuum 
rather than a diserete series, are of great 
value in studying type and the physiolog- 
ical nature of growth. Since individual vari- 
ations are great, and it is actually a ques- 
tion of degree of type, Tanner's approach, 
combining as it does D'Arey Thompson's 
concept of growth with Burt’s concept of 
factor analysis, is a promising approach 
for the future. 


Weight and Nutritional Status 


Weight increase is a correlate of growth, 
but weight increase is not necessarily in- 
dicative of growth. Weight changes may 
be merely the result of changes in fatty 
deposits or in water content, both of which 
may be transitory modifications (Hammett, 
1937; Simmons and Todd, 1938). Weight 
is more variable and more indicative of 
nutritional status than other physical 
measurements. Franzen (1929) has de- 
vised an instrument for measuring skin and 
subeutaneous tissue to indicate quantita- 
tively the fatty deposits affecting weight. 
He and McCloy (1938) have established 
age and sex norms for this measure on 
various parts of the body. The norms are 


useful for transmuting body dimensions to 
skeletal dimensions and for thus determin- 
ing body build more explicitly. Stuart, 
Hill, and Shaw (1940) have developed a 
technique for measuring the muscle and 
overlying tissues of the leg area by roent- 
genography. Norms for children from birth 
through 10 years are available (Stuart, Hill, 
and Shaw, 1940; Stuart and Dwinell, 1942). 

Although weight is an acknowledged in- 
dication of nutritional status, optimum 
weight is an individual requirement, since 
it depends on age, stature, and body build 
as well as on nutrition. Age norms for 
weight, which even today are sometimes 
used, fail to consider that tall children of 
a given age should generally weigh more 
than short children of that age. Height- 
weight norms, which are widely used, ac- 
count for differences in height but not in 
body build. Thus height-weight tables have 
received much criticism from Pryor and 
Stolz (1933), Royster (1936), Dearborn and 
Rothney (1938), Simmons and Todd 
(1938), and others. 

Constructive suggestions for more valid 
nutritional appraisal methods are many. 
Pryor and Stolz (1933) express the index 
of nutrition in terms of the percentage de- 
viation of the obtained weight from the 
weight norm for age, sex, height, and bi- 
iliac width to this weight norm. They 
furnish standard tables for ages 6 to 16 
years. Franzen and Palmer's (1934) in- 
dex of nutritional status for children be- 
tween 7 and 12 years old employs the sum 
of arm girth with arm flexed, plus arm 
girth with arm extended, plus chest, depth 
on inspiration, plus chest depth on expira- 
tion in terms of age, and bitrochanterie 
width. Individuals below a certain value 
are considered undernourished. Royster 
(1936) has established weight norms for 
Negro children between 5 and 15 years of 
age based on age, stature, and bi-iliac diam- 
eter. He emphasizes that the Negro child 
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is of a more slender build than the white 
child and should therefore be appraised 
only in terms of his own race. McCloy 
(1938) finds that normal weight is best 
predicted by four measurements: height, 
chest circumference corrected for fat, hip 
width corrected for fat, and knee width. 
From thirty regression equations, one for 
each sex and year for ages 4 through 18 
years, he has computed tables from which 
normal weight may be derived. Clayton 
(1942) finds that MeCloy's formula is rea- 
sonably accurate except for markedly over- 
fat or emaciated children. Dearborn and 
Rothney (1938) have derived a formula for 
normal weight which is a simple function 
of chest width, chest depth, standing height, 
and bi-iliac width. It is useful for both 
sexes between 14 and 18 years of age. 
Wetzel (1941, 1943) has devised a grid by 
which a child’s position may be determined 
in terms of his height, weight, and age. 
This grid carries seven channels. A child’s 
growth curve normally progresses in à par- 
ticular channel; deviation from this channel 
is indicative of change in health status. On 
a supplementary chart are five representa- 
tive growth curves which include 76 per 
cent of those of each standard. A child’s 
growth course may be evaluated, thus, in 
terms of his own standard. It should be 
noted, however, that this evaluation, no 
matter how individual, is based only on 
height, weight, and age. Only to that ex- 
tent, therefore, can it assess an individual 
child. 

Pyle and others (1948) have offered a 
method of indicating the variability of an 
individual’s skeletal bone ages, known as 
the red graph method. It is based on 
Todd’s inspectional method of appraisal. 
Its use, in combination with the Wetzel grid, 
is advocated to reveal à more complete ap- 
praisal of both skeletal and soft tissue 
growth (Mann and others, 1948). 


Another channel diagram which utilizes 
calf girth and height in relation to age as 
an indication of ideal weight is advocated 
by Massler and Suher (1951). This dif- 
fers from the Wetzel grid, which they claim 
merely indicates growth status and trend 
rather than the ideal. 

Daniels, Hutton, and Neil (1938) advo- 
cate the use of the creatinine-height index 
for nutritional appraisal. The determined 
ratio is the urinary creatinine in milligrams 
in proportion to height cubed. They claim 
that this index accounts for poor skeletal 
development which other indices of nutri- 
tion do not measure. 

The question of appropriate weight for 
any child of adolescent age is particularly 
difficult because of the great variability as- 
sociated with accelerated, normal, and re- 
tarded puberty. At this age, Richey (1937) 
points out, no statement of overweight or 
underweight should be made without a con- 
sideration of maturity factors. 

The underweight and overweight chil- 
dren present special problems for investi- 
gation by the child psychologist (McHale, 
1926). Bruch (1939, 1940, 19410) has 
made highly significant studies showing that 
obesity, even in severe cases, is commonly 
a dietary rather than an endocrine prob- 
lem; that obesity is related to parental 
overprotection and overfeeding, and to 
deprivation of satisfying outlets and con- 
tacts so that, for the child, food intake 
assumes inordinate importance. Similarly, 
Bronstein, Wexler, Brown, and Halpern 
(1942) conclude that for 35 children whom 
they studied no endocrine reason could be 
found for their obesity. Instead, it ap- 
peared to be related to sedentary habits, 
abnormal appetites, parental attitudes, and 
other environmental factors. 

There is the further question of the de- 
gree of deviation which a child may show 
from a method of assessment without be- 
ing considered under- or overweight. 
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Metheny (1939) concludes that any child 
found to be 3 per cent underweight or 10 
per cent overweight, in terms of the nor- 
mal weight predicted by MeCloy's formula, 
should be examined fully. It is the con- 
sensus that, in addition to any standard of 
underweight or overweight, clinical judg- 
ment also should be used in appraising any 
individual child. Krogman (1951) points 
out the inadequacy of evaluations which do 
not take into consideration normal and ab- 
normal variation. 


Head and Face Growth 


Head and face growth has had and will 
probably continue to have particular mter- 
est for the psychologist. It is therefore 
treated here more extensively than would 
otherwise be the case. 

A comprehensive study of head and face 
growth has been made by Davenport 


(1940), who gives longitudinal data on the | 


growth trends and analyzes causes for the 
irregularities which he finds. He lists an 
extensive bibliography on the subject and 
discusses the findings of others in relation 
to his study. He concludes that a multi- 
tude of factors operate to modify the 
growth trend and that any simple expres- 
sion of the growth of these parts is inade- 
quate. Some of the factors which influ- 
ence the external cranial and facial dimen- 
sions are uterine pressure in fetal life, grav- 
ity at the age of sitting and walking, growth 
of sinuses and tooth alveoli, possibly mas- 
ticatory pull, sex, race, and other inherited 
traits, nutrition, and glandular activities. 

The growth centers of the head and face, 
like those of the rest of the body, have dif- 
ferent, periods of maximum activity. Todd 
(1935) comments that: 


Brain-case growth is characteristic of in- 
fancy and early childhood and with it go 
the antero-posterior and transverse dimen- 
sions of the face, including the zygamota 


or malar arches. Vertical or respiratory 
growth of the face attains maximum veloc- 
ity in later childhood. Vertical growth of 
the jaws between floor of the nose and 
chin reaches its most vigorous phase at and 
after puberty [p. 262]. 


He comments further that, since the head 
and face are sensitive to any factors which 
affect growth at these ages, defective cra- 
nial size must date from infancy, deficient 
upper facial growth from childhood, and 
inadequate jaw growth from adolescence. 
In any individual instance, however, it is 
difficult to separate growth disturbances 
from inherited growth tendencies. 


THE HEAD 

The five most commonly studied head 
dimensions are length, anteroposterior diam- 
eter; breadth, maximum transverse diame- 
ter; frontal diameter from temporal bridge 
to temporal bridge; height, the projected 
vertical distance from ear to the vertex; 
and circumference. Landmarks to define 
these and other dimensions of the head and 
face are detailed by Sullivan (1928) 
Hrdlička (1939) and by other authors who 
discuss method. The cephalic index, the 
ratio of head breadth to head length, is 
used to distinguish long from round heads. 
The tabulated conventional terms are given 
by Hrdlitka (1939) for making the distine- 
tions. He points out that these are ar- 


Term Cephalic Index 
Hyperdolichocephaly Below 70 
Dolichocephaly 70-74.9 
Mesocephaly 75-19.9 
Brachycephaly 80-84.9 
Hyperbrachycephaly 85 and above 


bitrary rather than determined by nature. 

The head and face differentiate early in 
prenatal life. Even in fetal life they grow 
more slowly than the body as a whole. 
Scammon and Calkins (1929) report that 
at 3 fetal months the total head and face 
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height is nearly one-third of the total fetal 
length; at 6 fetal months, about one-fourth; 
and at birth a little less than one-fourth. 
Absolutely, however, the cranial dimensions 
all increase rapidly in intrauterine life. 
Posinatally the head length and breadth 
continue to increase rapidly for 2 years and 
then slow down quickly, with a slight spurt 
at adolescence, Head circumference like- 
wise follows this trend, Meredith (1935) 
points out that this type of growth char- 
aeterizes neural growth as described by 
Scammon (1930), Although head growth 
has the same growth trend as the brain, 
it does not follow that cranial measurements 
are correlated with brain function, 

Davenport (1940) expresses the rapid 
early head growth in terms of percentage 
of adult head length (190 mm.) at various 
ages: birth, 63 per cent; end of 6 months, 
76 per cent; 1 year, 82 per cent; 2 years, 
87 per cent; 3 years, 80 per cent; 5 years, 
91 per cent; 10 years, 95 per cent; and 15 
years, 98 per cent, 

Bayley (1036) reports that head width 
increases more rapidly in the first 7 months, 
whereas head length increases more rap- 
idly after 8 months, She found infants rel- 
atively doliehocephalie at birth. From 
birth to 7 months they rapidly become 
brachycephalie, and after 10 months they 
again become dolichocephalic, According 
to Davenport (1040), the head has practi- 
cally finished its width growth at 3 years, 
whereas the head continues to grow in 
length but at a greatly reduced rate. 
Goldstein (1939), reporting on head growth 
of the same individuals between 2 and 16 
years, finds for length a relatively high 
annual increment between 2 and 5 years, a 
sharp drop in the increment until 7 years, 
followed by pulsations of growth until ado- 
lescence. For width, he finds a compara- 
tively high annual increase between 2 and 
4 years, with a gradual decline, less steep 
than for length. Goldstein also finds the 


most common individual change in cephalic 
index to be a drop. Some individuals, how- 
ever, showed no change and some even in- 
creased, Davenport (1940), reporting simi- 
larly on individual growth trends, finds that 
after the first year growth in length was 
much greater than in width in dolieho- 
cephalies, though the reverse was true for 
brachycephalics. 

Absolute cephalic and facial measure- 
ments are less in the female than in the 
male (Davenport, 1940). Bayley (1936) 
states that the breadth difference tends to 
increase with age. The cephalic index of 
the sexes, according to Bayley, does not 
differentiate them until 11 months of age. 
Then the mean of the boys is higher than 
the mean of the girls, Between 5 and 6 
years of age, this difference, according to 
Wallis (1931), diminishes until from 6 to 
9 years of age the sexes are equal. Be- 
tween 9 and 12 years the girls again have 
longer heads, but at 16 years boys equal 
and then surpass girls in cephalic index, 
Bayley (1936) concludes that the cephalic 
index is unrelated to body build as meas- 
ured by weight/length? or stem length/ 
total length, but that cephalic indices of the 
same children at different ages are fairly 
consistent, 

Head height, particularly after 2 years 
of age, has a slower growth tempo than 
head length or breadth, Davenport (1940) 
reports that its growth is irregular and that 
decrease in head height is accompanied by 
increase in head width, Goldstein (1936) 
notes that head height is definitely greater 
in man than in the anthropoids. 

The frontal breadth of the head grows 
irregularly. Davenport (1940) reports that 
it is near its final size at the age of 1 year. 
He also concludes that “Up to 4 years, as 
the breadth is increasing, the transverse 
frontal index decreases; but after that, as 
the forehead widens, the index increases.” 
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The relative forehead width? tends to in- 
crease with age in all individuals studied. 

Head circumference increases more regu- 
Jarly than other head dimensions, It is not 
a very reliable measure, however, since it 
ig affected by different degrees of hair 
growth. 

Intelligence and Cranial Dimensions. 
Psychologists have long sought a relation- 
ship between head measurements and in- 
telligence, Hamilton (1936), in & review 
of the literature, finds a fairly consistently 
reported correlation of intelligence and 
cranial measurements of +.05 to +10, He 
concludes that a true correlation would not 
exceed +.15. 

Fernald and Southard (1918, 1921), in 
their macroscopic and microscopic study of 
the brains of feeble-minded, found a direct 
relationship with intelligence in only the 
extreme cases, It ix not to be expected 
then that the external dimensions of the 
skull would be indicative of intellect, 
Ashby and Stewart (1933) did report a 
falling-off in size of the head measurements 
of the mentally deficient. The smaller 
measurements were most marked in the 
idiot region and affected equally head 
length, breadth, height, and ear-to-ear 
measurements, but they also found a more 
marked relationship between body size and 
IQ than between hend size and IQ. Head 
growth, occurring genetically earlier. than 
body growth, suffered less. This finding, 
Ashby and Stewart point out, tends to re- 
inforce the notion that fecble-mindedness 
is an arrest or retardation in intelligence. 

‘At the other extreme, the large head ofa 
hydrocephalic may be associated with 
feeble-mindedness or normal intelligence. 

Head Size and Race, Head length, par- 
ticularly, varies with race. At 14 years of 
age the average head length of Negroes is 
180 mm.; United States Nordics, 1805 


3 Head width /total length. 


mm.; Jews, 177 mm.; and Italians, 175.0 
mm. Although Negroes have the longest 
heads, the Nordies have the largest post- 
auricular head segment, the largest ratio of 
height/length, and the relatively widest 
foreheads (Davenport, 1940). 


Tug FACE 

Psychologists have not been as inter- 
ested in face growth as they have been in 
cranial growth, but, with the present shift 
in emphaxis from intelligence to personality 
and social behavior, greater interest in fn- 
cial growth may develop, particularly as 
far ns child psychology is concerned. Study 
of the face should be encouraged as a po- 
tentially profitable field of investigation in 
relation to behavior-growth studies, The 
face is easily measured and photographed, 
and its measurement does not involve diw- 
robing a« does measurement of the body. 

Dimensions of the face are taken either 
by direct measurement or from roentgeno- 
logical records, Some of the commonly 
studied dimensions are total height; the 
vertical distance from the nasion, which in 
a point near the depression at the upper 
part of the nose, to the menton, or anterior 
lower margin of the chin; nasal height: 
from the nasion to the point where the 
nasal septum joins the upper lip; bizygo- 
matic breadth; the distance between the 
most lateral aspects of the upper jawbone; 
bigonial breadth: the distance between the 
lower points at the posterior angle of the 
lower jawbone; upper face length: from 
the auditory meatus to the namon; and 
lower face length; from the auditory mea- 
tie to the menton. Other landmarks and 
diameters are used according to the inter- 
eat of the investigator, 

Krogman (1039) pointe out that normal 
growth of the face is continuous but not 
uniform; that different parts alternate in 
their velocity and intensity of growth. He 
reports that between birth and 6 years 
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growth is vigorous in all directions, as 
shown by the figures in Table 2. 


TABLE 2 
PERCENTAGE or GROWTH AT VARIOUS AGES 
Age 

baseo ————( 

Dimension Birth 2 Years 6 Years 
Height 40 70 80 
Breadth 60 80 85 
Length 70 75 85 


Davenport (1940) shows that, in rela- 
tion to total face height, height of the nose 
increases most rapidly after birth, and 
height of the chin next. After 8 or 9 
months postpartum he finds that the lower 
jaw builds up more rapidly than the upper 
until 2 or 3 years of age. Between 5 and 
8 years growth is greater in the lower than 
in the upper facial measurements (Allen, 
1948). From 6 to 12 years of age, accord- 
ing to Krogman (1939), growth occurs 
principally in height, least in length; from 
12 to 20 years the increase is principally 
in length, and growth in breadth exceeds 
growth in height. Krogman states further 
that, in general, length and breadth growth 
precedes dentition and growth in height, 
and follows tooth eruption. Hellman 
(1933) notes that width is the largest di- 
mension, height next, and length or depth 
least, and that between 5 and 22 years of 
age the largest dimension increases least 
and the smallest increases most. Hellman 
uses the gonion-menton diameter to meas- 
ure length, He also comments that growth 
in height and length alternate and that in- 
crease in facial depth and width is more 
in the mandibular than in the zygomatic 
region and that increase in height is great- 
est in the ramus or posterior aspect of the 
lower jaw. Quoting Hellman (1933): “As 
children grow up . . . there is considerable 
loss of subcutaneous tissue and an increase 


in bony increment beneath it. In females 
the bony increment seems insufficient to 
make up for attenuation of the skin” (p. 
1123). As a result girls beyond 16 or 17 
years show no increase or an actual de- 
crease in facial dimension. In boys the 
bony growth is greater and the growth 
trend is progressive. 

Davenport (1940) finds that the inter- 
pupillary distance increases absolutely as 
the head enlarges but decreases relatively 
to bizygomatie width. He also notes that 
chin height increases differently in differ- 
ent individuals, probably under the influ- 
ence of special glandular activities, and 
that the other elements of facial height also 
vary with individual differences in tooth 
and sinus development. Todd (1935) notes 
that generally growth of the female practi- 
cally eeases at puberty but the male con- 
tinues to grow for several years following 
puberty and that hence the majority of 
women have relatively smaller jaw growth. 
Although, absolutely, female facial dimen- 
sions are all smaller than those of the male, 
Hellman (1933) reports that the female 
face is relatively longer and that the male 
face is relatively deeper. 

Many studies have noted the sensitivity 
of the transverse diameters of the face to 
disturbances of growth in early childhood. 
Boas (1911) finds a change in bizygomatic 
width of children transferred from Europe 
to the Lower East Side in New York. 
Bakwin and Bakwin (1931c) find that, rela- 
tive to body length, infants with such dis- 
eases as eczema, tetany, and acute intes- 
tinal intoxication are smaller in bimolar and 
bigonial face widths than healthy infants 
from the same social environment. Broad- 
bent (1937) also finds face growth affected 
by nutritional disturbances in childhood. 
In any individual instance, however, dis- 
turbances of growth are not easy to iden- 
tify except by repeated measurements. 
The disturbances are imposed on inherited 
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growth tendencies, and to distinguish one 
from the other is not simple. It is not 
justifiable to conclude, for instance, that 
just because a child has a relatively nar- 
row face he is suffering from malnutrition. 
With repeated measurements, abnormal 
growth trends can be recognized and, if 
it seems wise, remedial measures may be 
employed. 

The relationship between facial growth 
and dentition is discussed under the section 
on dentition. 


Skeletal Growth 


Measurements of the external dimensions 
of the body, using skeletal landmarks, are 
gross measures of skeletal growth as far as 
size is concerned. Bone size and maturity, 
however, are not perfectly correlated. A 
child may be relatively small yet relatively 
mature; another child may be relatively 
large yet relatively immature. It is the 
differentiation and integration of the bony 
tissues which reveal the maturity aspect of 
growth. To understand the distinction it 
is necessary to review briefly the facts of 
bone growth. 

Bony structure is originated by osteo- 
blasts in either connective tissue or carti- 
lage. The membrane bones of the face 
and cranium develop directly within the 
connective tissue, whereas the skeletal bones 
generally develop in the cartilage. Most 
bones, especially those formed in cartilage, 
have more than one center of ossification. 
In the human body there are over 800 
centers of ossification, but half of them do 
not appear until after birth and centers 
continue to appear throughout the teens. 
Fusion begins as early as the eighth lunar 
month of fetal life and continues to mid- 
dle age. At birth the infant has about 
270 bones. The number increases to about 
350 at puberty. This number increases, 
sometimes beyond the twenties, yet because 


of the fusion the final mature skeleton has 
only 206 bones (Arey, 1934). Certain long 
bones increase in size in the following man- 
ner: The cartilage increases in length, while 
progress in ossification takes place from the 
center, forming the diaphysis. Secondary 
ossification centers at the ends of the bone 
activate to form the epiphyses. When 
adult length is attained, cartilage prolifera- 
tion ceases, but ossification continues, epiph- 
yses and diaphysis unite and merge. Ma- 
turity is then reached (Arey, 1934, p. 339). 

In 1896 the discovery of X-rays and 
their properties by Roentgen offered a 
means of studying the growth of the bony 
structure of the body in the living. Since 
then great advance has been made in 
standardization of the techniques of roent- 
genology and in the appraisal of bone 
growth. Hodges (1933) has published a 
most graphic and concise chart depicting 
the development of the human skeleton in 
general. 

Psychologists have been most concerned 
with the hand-and-wrist ossification as an 
index of anatomical maturity. In normal 
development growth of the bones of the 
wrist and hand closely parallels general 
skeletal growth.. Pryor (1925) and others 
find sufficient lateral symmetry so that in 
general one hand only need be examined, 

The literature up to 1935 is well re- 
viewed by Flory (1936). The first meth- 
ods of appraisal were naturally inspectional, 
Then, in an attempt at greater precision, 
measurement was resorted to. Baldwin, 
Busby, and Garside (1928) and others pub- 
lished figures for changes in area of the 
wrist bones from birth to 16 years and also 
computed anatomical indices which dis- 
counted for differences in wrist size. Flory 
(1936) and Todd (1937) each published 
an atlas of the osseous development of the 
hand with age standards. Wallis (1931) 
measured the width of the diaphysis and 
epiphysis of ulna and radius and used the 
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ratio of the two measures as an index of 
anatomical maturity. Both the above-cited 
publications noted great variability differ- 
ences in time of first ossification of the 
carpal bones and warned against using 
this manifestation as an index of maturity. 
It is the consensus that matching with a 
standard series is the most reliable and pre- 
dietive method of assessing maturity of 
ossification. According to Todd (1937), 


Maturity determinations in the skeleton 
are successional changes in outline of shaft 
ends and in contour of epiphysial ossifica- 
tion centers which mark the progress in 
skeletal maturation to its final adult form. 
Dates of appearance of ossification centers, 
whether in epiphyses or in short bones of 
wrist and ankle, are not maturity deter- 
minators. Like the features of the growing 
ends they are related to vitamin D activity 
[p. 40]. 


It is the different, vulnerability of the dif- 
ferent centers which causes different pat- 
terns of development. More specifically, 
Todd states: 


The principle of assessment is therefore 
the utilization of the most advanced cen- 
ters, not the average of all, as a guide to 
actual bodily maturity. . . . In the hand it 
results in reservations on carpal bones and 
epiphysis of radius, eliminates epiphysis 
of ulna, and places greatest reliance upon 
metacarpal and phalangeal epiphyses [p. 
15]. 


Flory (1936) gives very convincing fig- 
ures to show that a skeletal age rating 
based on “bone appearance and develop- 
ment, epiphyseal appearance and develop- 
ment, and general developmental charae- 
teristics" in terms of a standard age scale 
is decidedly superior to evaluation in terms 
of total carpal area or in terms of ossifi- 
cation ratio (p. 105). If the age at which 
ossification in the hand is complete is used 


as a criterion of skeletal maturity, corre- 
lations with the criteria and carpal area 
are approximately .42 at 9 years, 48 at 11 
years, .23 at 13 years, and .04 at 15 years, 
with PE's ranging between .06 and .08; 
correlations of ossification ratio (the area 
ossified in relation to a defined area of the 
wrist) with the criterion are approximately 
52 at 9 years, .62 at 11 years, 40 at 13 
years, and .33 at 15 years, with PE’s be- 
tween .04 and .08; correlations of skeletal 
months rating with the criterion are ap- 
proximately .68 at 9 years, .75 at 11 years, 
84 at 13 years, and .86 at 15 years, with 
a PE between .02 and .06. The greatest 
advantage of the skeletal age rating is at 
puberty. Skeletal age is comparable in 
many respects to mental age, and as such 
it is of value both in research and practice. 

Todd (1937) gives 40 male standards 
and 35 female standards, spaced at not less 
than 6-month intervals, from birth up to 
19 years. Flory’s standards are 20 for each 
sex at yearly intervals from birth through 
19 years. Both Flory and Todd accompany 
each standard with notes concerning the 
significance of its various characteristics. 

Todd (1930) was enthusiastic in his 
evaluation of skeletal appraisal. He said: 


y used record of differential ma- 
turity, combined with that of differential 
growth, throws light on vagaries of emo- 
lion, on problems of social adjustment, on 
failure in promotion and a host of prob- 
lems that beset the teacher of the pre- 
adolescent grades 4-6. 

... Determinations of progress in phys- 
ical maturation qualifying those of growth 
in stature and weight differentiate the out- 
sized child, the subnormal child, the su- 
perior child of advanced physical develop- 
ment, the physical impress of malnutrition, 
of respiratory disorders such as hay fever 
and asthma, of the disharmonically pro- 
gressing child who is a problem to himself 
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as well as to those responsible for his guid- 
ance and health, 


Pyle and Menino (1939) have compared 
the Todd and Flory standards. They find 
a correlation of +.87 +.03 between ratings 
based on the two standards for 50 unse- 
lected 3-year-old children. Skeletal age 
ratings according to Todd’s atlas are more 
delayed in bone growth than according to 
Flory's atlas. The more frequent standard 
intervals of Todd’s atlas are considered by 
Pyle and Menino “clearly advantageous for 
skeletal age assessments at all age levels 
below six years of age” (p. 34). 

Pyle and others (1948) advocate indieat- 
ing the degree of variability of skeletal ages 
of an individual rather than just a com- 
posite age. House (1950) found a normal 
variation of a year below and above the 
average value for 6-year-old children. 

Although the appearance of ossification 
centers cannot be relied upon to judge 
maturity, they are sensitive indicators of 
nutrition, As such they must not be dis- 
carded in enthusiasm for the more stable 
growth phenomena. It is highly important 
from a psychological point of view to know 
of environmental disturbances. There is 
the possibility that they are related to 
fluctuations in behavior. Variability and 
probable age of appearance of the carpal 
bone and the radial and ulnar epiphyses 
as given by Flory (1936, p. 35) are repro- 
duced in Table 3. The location of these 
bones in the wrist is shown graphically in 
Figure 7. 

In spite of the general correlation be- 
tween hand growth and body growth, Son- 
tag, Snell, and Anderson (1939) claim that 
appraisal of the wrist and hand alone is 
not sufficient. Using roentgenograms of 
the left shoulder, elbow, wrist, hand, hip, 
knee, ankle, and foot, Sontag and his asso- 
ciates have established norms for thirteen 


ages from 1 month to 5 years. Their 
method reduces technical and subjective 
errors to a minimum. Elgenmark (1946) 
also finds that one cannot draw definite 
conclusions regarding ossification generally 
on the basis of a few isolated areas. 
Francis and Werle (1939) charted the 
appearance of ossification centers for the 
skeleton in general from birth to 5 years. 
They give percentages of incidences of ossi- 
fication separately for the sexes at birth; at 
3, 6, 9, and 12 months of age, and at 6- 
month intervals thereafter. Age standards 
based on the 80 percentile are given for 
each ossification center. They conclude 


that 


The reason for variation in date of com- 
mencement of ossification and in its pro- 
gressive development is not some obscure 
cause inherent in the germ plasm but the 
result of metabolic disturbance. . . , The 
centers of ossification appear in sheaves of 
miscellaneous but primary 
centers are more apt to be delayed in com- 
mencement of ossification than are centers 
appearing in epiphyses [p. 298]. 


composition 


Hill (1939) points out that; 


In fetal life the record of maturity must 
depend largely on the appearance of cen- 
ters since subepiphyseal surfaces are not 
yet defined and therefore cannot assist 
identification. . . . [But he also notes that] 
Because of the protection against nutri- 
tional maladies afforded by prenatal exist- 
ence it may be expected that variability 
in date of appearance will not be as marked 
as in infaney [p. 251]. 


sing crown-rump length as a basis for 

assifiention and the 50 percentile as stand- 
ard, Hill has charted the ossification of 
bone in fetal life, giving percentages of in- 
cidences of ossification for the ten lunar 
month ages. He also gives a list of stand- 
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— Distal phalanges 
— — — Middle phalanges 
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l. Capitete 
2. Hamate 
3. Triquetrum 

4 Lunate 

5. Naviculare 

6. Multangulum majus 
7. Multangulum minus 
8. Pisiforme 


nes of the hand; epiphyses indicated by dark 
(Adapted from H. Gray, in Anatomy of the Human Body. 21st ed., revised by W. H. 


Lewis. Philadelphia: Lea and Febiger, 1924, p. 230.) 


ard degrees of ossification for these ages, 
basing his standard on the 50 percentile. 


Sex Differences in Skeletal Growth 


There is a well-defined sex difference in 
skeletal maturity which according to 
Flory’s data gradually increases with age. 
There is a readily perceptible difference at 
birth, practically a year’s difference at be- 
ginning elementary school age, and ap- 
proximately a 2-year difference at high 
school entrance. This is consistent with 
sex differences in other aspects of physical 
growth. Female children, although smaller 
than male children of the same chrono- 


logical age, are more mature and reach 
puberty earlier. 

Hereditary factors may play a certain 
part in determining ossification rate. The 
correlation between deviations from the 
norm in ossification ratios are for brothers 
62, for sisters .27, and for brothers and 
sisters .39 (Flory, 1936). Minor fluctua- 
tions in ossification rate tend to correct 
themselves in a year or two and should not 
be regarded too seriously. Variability in 
ossification maturity of children in general 
increases up to late adolescence, after which 
it decreases to the adult variability. Todd 
(1937) states that children from privileged 
homes are approximately 12 months ad- 
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vanced in ossification maturity and chil- 
dren from underprivileged homes are often 
12 months retarded (p. 22). He also ex- 
presses the opinion that: 


A child retarded in maturity rating 12 
months or more on our standards below his 
chronological age has experienced a set- 
back in constitution from which he has not 
yet recovered even though he shows no 
signs of ill-health and neither parents nor 
physician ean recall anything in the past 
history which would lead one to suspect 
constitutional disturbances [p. 15]. 


Child psychologists might profitably 
compare methods of bone maturity ap- 
praisal with methods of mental maturity 
appraisal. Can it be that a matching 
method such as the Gesell technique for 
appraising the preschool child is really a 
more reliable and valid technique in terms 
of prediction than a more exact and rigid 
measuremental method? Is the fact that 
Gesell has found a higher correlation be- 
tween infant tests and mental development 
at later ages perhaps due to the superior- 
ity of his apparently less objective scale? 
Certainly the findings in the realm of skele- 
tal growth should give child psychologists 
cause to reconsider more carefully the prob- 
lem of behavior-maturity appraisal. 


Dentition 


The skeleton differentiates from the 
mesoderm, whereas the teeth develop from 
both mesoderm and ectoderm: enamel from 
the ectoderm and dentin; and dentine, pulp, 
and cement from the mesoderm, Teeth, 
hair, and nails are similar in that they all 
develop from skin tissue. Deciduous teeth 
are formed early in fetal life. The twenty 
enamel organs and their associated dental 
papilla of the deciduous teeth are present 
in the 10-week fetus; those for permanent 
molars are present at birth; those for the 
second molars at 6 months; those for the 


wisdom teeth or third molars are not found 
until the fifth year. 

Eruption of deciduous teeth begins at 
about the age of 6 months; of the perma- 
nent teeth, at about 6 years. There is great 
variability in the time of eruption of decid- 
uous teeth. Infants have been born with a 
tooth erupted, whereas children of 1 year 
of age may not yet have even a single 
tooth. Massler and Savara (1950) report 
that natal teeth occur once in 2,000 births; 
usually it is the lower central incisor, much 
more rarely the upper incisor. However, 
Meredith (19465) estimates that only 1 
per eent of white infants erupt their first 
tooth before 4 months of age and about 
the same percentage not until after 1 year 
of age; at 6 months one infant in three 
has at least one tooth erupted, and at 9 
months the average infant has three teeth. 
Because of the great variability authors do 
not agree very precisely on the normal age 
of eruption. The ages given in Table 4 are 
approximations. 


TABLE 4 
Decipuous Terra: AGE or ERUPTING AND 
SHEDDING * 
Age of Age of 
Erupting Shedding 
Tooth (Months) _ (Years) 
Median incisor 6-8 7 
Lateral incisor 7-10 8 
Canine 17-20 12 
First molar 12-16 10 
Second molar 18-24 11-12 


* Modified from Arey (1934). 


Teeth in the lower jaw usually erupt be- 
fore the corresponding teeth in the upper 
jaw (Doering and Allen, 1942). There are 
very few data in the literature regarding 
sex differences in eruption ages for decid- 
uous teeth. Study of the available data 
(Meredith, 1946) suggests that there is no 
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appreciable difference in the time of erup- 
tion of the first tooth but that, between 9 
months and 2 years of age, males are more 
advanced than females. 

Girls, however, are more precocious in 
shedding their deciduous teeth than boys, 
perhaps because the permanent dentition 
of females is more advanced at each age 
than the permanent dentition of males. 
Klein, Palmer, and Kramer (1937) give 
figures based on 4416 boys and girls at 
Hagerstown, Maryland, which are repro- 
duced in Table 5. 


TABLE 5 


SHEDDING or TEETH: NUMBER OF DECIDUOUS 
TEETH PRESENT 


Age in years 614 8% 1014 1214 
Boys: Average number 169 114 60 13 
Girls: Average number 16.0 106 43 08 


Psychologists have been particularly con- 
cerned with the effect of thumb sucking on 
the primary teeth and the dental arch. 
Lewis (1937), from a study of models made 
yearly, finds that the type of thumb suck- 
ing most damaging to the shape of the arch 
is that in which the child holds the volar 
surface toward the palate. A child who 
persisted in thumb sueking until 3 years 
old, with resulting deformity, experienced 
a full correction of the deformity a year 
and a half after the habit was broken. An- 
other child who broke the habit of sucking 
the right thumb at 9% years showed subse- 
quent improvement of the displacement and 
open bite. Cases where the habit was con- 
tinued showed no self-correction. There 
were instances of thumb sucking with no 
resulting deformity; all such cases broke 
the habit between the first and second year. 

Not only thumb sucking but also tongue 
pressures are considered important in the 
development of occlusion ( Swinehart, 
1950), 


The eruption of permanent teeth begins 
with the eruption of the 6-year molar. The 
figures given by Klein, Palmer, and Kramer 
(1937) (Table 6) are derived from the per- 


TABLE 6 
AVERAGE ERUPTION ÀGE FOR THE PERMANENT 
TEETH * 
Upper Jaw Lower Jaw 
(Years) (Years) 
E 
Boys | Girls | Boys | Girls 
Central incisor 7.49 | 7.20 | 6.50 | 6.19 
Lateral incisor 8.62 | 8.15 | 7.64 | 7.31 
Canine 11.80 | 11.05 | 10.70 | 9.85 
First premolar 10.42 | 10.00 | 10.75 | 10.20 
Second premolar 11.18 | 10.82 | 11.45 | 11.00 
First molar 6.64 | 6.54 | 6.44] 6.12 
Second molar 12.70 | 12.40 | 12.20 | 11.90 


* Btandard deviations range between 0.70 and 1.77. 


centage of children at suecessive ages who 
have the designated teeth erupted at the 
time of examination. 

With the exception of the first and sec- 
ond premolars, the teeth of the lower jaw 
erupt before the corresponding teeth of the 
upper jaw. 

Hellman (1943) points out that there 
are two active periods of dentition with 
respect to the permanent teeth, separated 
by an interval of rest. The period of rest 
is from about 7 years 9 months to 10 years 
in females, and from about 8 years 4 
months to 11 years in males. 

The White House Conference data (1932, 
1933) complete the story by giving the 
average age at which the third molars are 
beginning to erupt as follows: for boys, 
18.59 years; for girls, 20.10 years. 

Thus, with respect to permanent teeth, 
females are more precocious at least up to 
the teen ages, but by the end of the teens 
males are again more precocious. 


326 PHYSICAL GROWTH 


The use of dental age has been suggested 
as an indication of anatomical maturity 
(Bean, 1914; Cattell, 1928). The wide 
variability in time of eruption of the teeth 
makes an assessment on that basis unde- 
sirable. Clinically, however, it is most im- 
portant to include such an assessment as 
part of the total examination. As Krogman 
(1950) points out, problems in dental 
growth are evidence of more general organic 
problems. 

There are certain ages when the teeth 
are particularly susceptible to metabolic 
and cellular disturbances, namely, the neo- 
natal period, about 10 months of age, about 
2% years, and about 5 years of age (Mass- 
ler, Schour, and Ponchar, 1941). 

Naturally there is an intimate relation- 
ship between the growth of the face and 
dentition. The White House Conference 
(1932, 1933) summarizes three correspond- 
ing periods of development, as follows: 


The first five years of life, during which 
ihe deciduous dentition is completed, and 
the most intensive antero-posterior growth 
of the face is taking place. The 10 years 
following, from 5 to 15, during which the 
deciduous dentition is shed, all but the 
third molars are erupted, and the most 
intensive lateral and vertical growth of the 
face is taking place. The 5 years follow- 
ing, from 15 to 20, during which the third 
molars erupt and residual vertical growth 
is still taking place in females and more in- 
tensive growth in males [Part 2, p. 143]. 


With the eruption and shedding of the 
first 20 teeth and the eruption of the 32 
permanent teeth, together with the ac- 
companying growth of the jaw, there are 
bound to be associated changes in occlusion. 
Hellman (1932, 1933) notes that the per- 
centage of normal occlusion in a group of 
children drops from 70 per cent at 4 years 
to 22 per cent at 9 years and then gradually 
inereases with age. However, some types 


of malocclusion are not self-corrective and 
need orthodontie care. 

Normal growth changes in dentition bring 
many psychological problems. A few ex- 
amples may be cited. If an infant is being 
nursed at the age when his first tooth 
erupts, he may hurt his mother's breast. 
Her reaetion and his are important in es- 
tablishing their relationship. Similar prob- 
lems are encountered in the bottle-fed in- 
fant. In the older child, teeth used to bite 
others ean become effective though unde- 
sirable weapons. If an infant is tempo- 
rarily indisposed by the eruption of teeth 
and loses his appetite, this may cause ma- 
ternal concern because he does not eat. 
Insistence on his eating may start feeding 
problems. 

When teeth are lost, particularly front 
teeth, speech becomes difficult; children 
may be taunted. “All I want for Christmas 
is my two front teeth” may not be amus- 
ing to the 7-year-old! Malocclusion, like- 
wise, is a source of psychological problems 
due either to unesthetic and malfunctioning 
teeth or to the uncomfortable and disfig- 
uring corrective braces. 

Although these problems are extrinsic 
to dental growth, they can be avoided or 
corrected only when normal dental growth 
changes are understood and considered. 
The psychological significance of the mouth 
as a medium of satisfying inner drives and 
of the teeth as a medium of expressing 
tension and aggression is surely of sufficient 
importance to warrant close study of their 
physical growth by the psychologist. 


Conclusion 


The physical growth changes discussed 
in this chapter relate principally to morpho- 
logical changes which are the outward 
manifestations of more fundamental growth 
phenomena. This is a reflection of research 
interests, knowledge, available techniques 
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for measurement, and sources for research. 
There is a growing interest in the more 
physiological, the biochemical, and the 
electropotential changes with age (Jones, 
1947; Sontag, 1947; Clark, 1948). These 
aspects of growth are more intimately re- 
lated to functional changes and thence to 
behavior phenomena. Studied in this way, 
physical characteristics become as integral 
a part of an individual's personality as be- 
havior traits. "Then the problem of mental 
and physieal relationships changes from 
an interest in a one-to-one relationship to 
an interest in a more analytic growth asso- 
ciation. 
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CHAPTER 6 


THE ONTOGENESIS OF INFANT BEHAVIOR 


ARNOLD GESELL 


Introduction 


Ontogeny is the life history or develop- 
ment of an individual organism. This 
chapter will concern itself mainly with the 
first 2 postnatal years of the human life 
cycle and with that outward aspect of life 
which goes by the familiar name of be- 
havior, Behavior is in a sense more than 
an aspect; it is the very essence and a eul- 
minating manifestation of the life proc- 
esses of the individual, including the all- 
pervading process of growth. Biologically 
—or shall we say semantically—the infant 
is a growing action system. He comes by 
his “mind” in the same way that he comes 
by his body, namely, through the mecha- 
nisms of development. Our task is to for- 
mulate some of the general principles which 
underlie the developmental patterning of 
his total action system. 


Comparative Considerations 


The individual is a member of à species. 
His most fundamental behavior character- 
istics are those which are common to the 
species as a whole. Less fundamental are 
those which are peculiar to & breed or 
stock, differentiated within the species. 
Some patterns of behavior are so primitive 
that they are common to a wide range of 
species. The startle reflex, universal among 
infants and children, is also found in pri- 
mates and among lower mammals in types 
as widely separated as bear and badger. 
The tonic neck reflex, which plays such à 


prominent róle in the early ontogenesis of 
infant behavior, has been investigated in 
the rabbit as well as in man (Magnus, 
1994). The lowly Amblystoma embodies 
generie patterns of terrestrial locomotion. 
This primitive vertebrate in the hands of 
Coghill (1929) has become a touehstone 
for elucidating problems of human be- 
havior. 

Infancy is the period in which the indi- 
vidual realizes his racial inheritance. This 
inheritance is the end product of evolution- 
ary processes which trace back to an ex- 
tremely remote antiquity. But infancy it- 
self is a product of evolution. Tt was 
evolved not only to perpetuate a ground- 
work of racial inheritance, but also to add 
thereto a contingent margin of specific 
modifiability. In the more complex orders 
of life, such as fish, amphibian, reptile, bird, 
and mammal, the postnatal period of im- 
maturity has become a recognizable part 
of the individual life cycle and plays an 
important part in the economy of that 
cycle. Infancy was evolved to subserve 
the needs of individual growth, It length- 
ens as the organism becomes more complex. 
It varies significantly among different spe- 
cies. 

The study of infancy in its broadest sense 
must therefore be a comparative science. 
The most general laws of development will 
prove to be applicable to all vertebrates, 
not excluding either fish or man. In spite 
of the bewildering diversity of the behavior 
characteristics of widely varying species, 

335 


336 THE ONTOGENESIS OF INFANT BEHAVIOR 


certain developmental sequences must be 
common to large groups and orders. Dif- 
ferences in gestation, longevity, size, and 
growth cycle yield to quantitative compara- 
tive study of correlated behavior character- 
isties. The findings of chemical embryolog: 
and of electro-chemistry suggest that there 
is a general physiology of development. 
There are far-reaching implications in the 
fact that the thyroid substance of ox or 
sheep will profoundly influence the ontogen- 
esis of the behavior of a cretinous infant 
(Gesell, Amatruda, and Culotta, 1936). 

Tt would take a lengthy syllabus to list 
and classify resemblances in the behavior 
of human and infrahuman species. Lash- 
ley and Watson (1913) made a valuable 
pioneering study on the development of a 
young monkey, reporting the age of ap- 
pearance in a macaque of such behavior 
items as creeping, winking, eye following, 
walking, running, thumb opposition, and 
grasping. Boutan in 1914 compared adap- 
tation in problem-solving situations of a 
gibbon and young child; and Yerkes in 
1916 contrasted the behavior of a 4-year- 
old orangutan and a 3-year-old child in a 
problem-solving situation. 

Jacobsen, Jacobsen, and Yoshioka (1932) 
and Kellogg and Kellogg (1933) each re- 
ported on the behaviorial development of a 
young chimpanzee and compared responses 
to infant tests in the four fields of behav- 
ior—motor, adaptive, language, and per- 
sonal-soeial—with those of normal infants 
at the same ages. Experimental studies of 
form discrimination (Gellermann, 1933) 
and responses to problem-solving situations 
(Brainard, 1930) make direct comparisons 
between chimpanzees and pre-school chil- 
dren. A. W. Yerkes (1935) has explored 
the possibility of investigating problems of 
behavior in chimpanzee infancy. 

Riesen and Kinder (1952) report a de- 
tailed study on the postural development 
of infant chimpanzees. 


Madam Kohts (1935) compared the be- 
havior of a male chimpanzee during the 
age period of 4% to 4 years with that of 
her son from birth to 4 years of age. She 
sums up her observations as follows: 


(1) In the functional biological field: the 
chimpanzee totally ignores the possibility 
of walking erect and of freeing his hands 
for carrying weights. (2) In the sphere of 
imitation: the chimpanzee is devoid of 
imitation in so far as human sounds are 
concerned and generally fails to extend or 
improve his imitatory behavior. (3) In 
respect of emotional, altruistic and social 
behavior: the chimpanzee fails to under- 
stand the advantages of friendly sympa- 
thetie intercourse with creatures standing 
on a lower biological level than himself. 
(4) With regard to habit-forming: the 
chimpanzee does not improve in the motor 
habits connected with the use of tools and 
household implements. (5) In the sphere 
of playful behavior: he does not indulge 
in creative constructional play. 


On the basis of the foregoing evidence, 
Madam Kohts concludes: “It is impossible 
to say that he [the chimpanzee] is ‘almost 
human’; we must go even further and state 
quite definitely that he is ‘by no means 
human,’” 

The comparative study of interspecies re- 
semblances must be approached with criti- 
cal caution, because many of the similarities 
are offset by important contextual differ- 
ences. Similarities often are apparent when 
differences are hidden and profound, On 
evolutionary grounds one may expect the 
highest degree of resemblance in the on- 
togenesis of anthropoid and of human spe- 
cies. At no phase of the entire life cycle, 
however, are Homo and Anthropos the 
same. Human characteristics are not super- 
added as a late installment upon a lower 
primitive stage. They inhere in the very 
beginnings of fetal and postnatal behavior. 
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The pre-eminence of human infancy lies 
in the scope, the depth, and the duration 
of plasticity. There is a maturation of 
basic motor patterns as in subhuman spe- 
cies; but this proceeds less rigidly and the 
total behavior complex is suspended in a 
state of greater formativeness. This in- 
creased modifiability is extremely sensi- 
tive to social milieu. In the impersonal 
aspects of adaptive behavior of the non- 
language type (practical intelligence) there 
is a high degree of early correspondence 
between man and other primates. Some of 
this correspondence is 80 consistent as to 
justify a phyletic and even recapitulatory 
explanation. Transcending and pervading 
the interspecies similarities, however, is a 
generalized conditionability or responsive- 
ness to other personalities which is dis- 
tinctively human. 


Principles of Developmental 
Morphology 


In the comparative study of behavior 
one cannot escape problems of pattern and 
iorm. When Goethe coined the word 
Morphologie, he was interested in the forms 
of flowers and skulls, To this day the term 
carries physical connotations. But the con- 
cepts of morphology can be extended to 
the phenomena of behavior. Morphology 
is the science of form. The dictionary re- 
minds us that form is the shape of any- 
thing as distinguished from the substance 
of that thing. Behavior has shape. 

The shapes which behaviors assume can 
be investigated in their own scientific right. 
A morphological approach leads to the 
description and measurement of specific 
forms, the systematic study of topographic 
relations and correlations of such forms, 
their ontogenetic progression and involu- 
tion, their comparative features among in- 
dividuals and among species. 


“Structure is only the intimate expres- 
sion of function” was a leading maxim of 
John Hunter. In a monistic (but not mys- 
tic) sense, “the mind” may be regarded as 
a living, growing “structure” even though 
it lacks corporeal tangibility. Tt is a com- 
plex, organized, and organizing action sys- 
tem which manifests itself in characteristic 
forms of behavior—in patterns of posture, 
locomotion, prehension, manipulation, of 
perception, communication, and social re- 
sponse. The action systems of embryo, 
fetus, infant, and child undergo pattern 
changes which are so sequential and orderly 
that we may be certain that the patterning 
process is governed by mechanisms of form 
regulation—the same mechanisms which are 
being established by the science of embry- 
ology. 

Experimental embryology is now one of 
the most active and flourishing of all the 
life sciences. It has undertaken the anal- 
ysis of development, particularly as it af- 
fects the anatomy of the organism, In- 
vestigators, however, are using functional 
and behavior criteria increasingly to define 
the somatie anatomy. This is natural, for, 
by the principle of hierarchical continuity, 
there is but one physiology of development. 
The growth of tissues, of organs, and of 
behavior is obedient to identical laws of 
developmental morphology. 

It cannot, therefore, be doubted that the 
general physiology of mental development 
will find its deeper roots in the same sci- 
entific soil which is now intesively culti- 
vated in laboratories of experimental em- 
bryology. Already many of the current 
morphogenetie concepts have more than 
value analogy to psychical processes: em- 
bryonie field, gradient theory, regional de- 
termination, autonomous induction, com- 
plementary induetion, potency, polarity, 
symmetry, time correlation, ete. Associa- 
tionism as à psychological tradition has 
come down from Aristotle and still has con- 
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siderable vitality, as shown by a prodigious 
preoccupation with problems of learning 
and the conditioned reflex. The laws of 
association deal with the factors of con- 
tiguity, assimilation, frequency, primacy, 
intensity, duration, context, acquaintance, 
maturity. Needless to say, these laws will 
some day be reformulated in terms of the 
biology and physiology of development. 
The full coordination of animal and child 
psychology will depend upon such re- 
formulations. 

Psychological growth, like somatic 
growth, is a morphogenetic process, It 
produces a progressive organization of be- 
havior forms. Our scientific knowledge of 
this process is still very meager. We lack 
the grammar and the lexicon for defining 
form characteristics. We need morpho- 
graphic as well as mathematical methods 
which will simplify and generalize form 
phenomena. : 

Tt is possible, however, to define several 
principles of development which have psy- 
chomorphological implications. These prin- 
ciples concern the shaping of the action 
system and its trends in oriented space and 
oriented time. The principle of develop- 
mental direction, for example, recognizes 
that the action system of the infant does 
not increase symmetrically like an expand- 
ing balloon but is subject to the far-reach- 
ing consequences of the biological factor of 
anteroposterior differentiation. 

The very architectonics of the neuro- 
muscular system determines not only a 
cephalocaudal course but also the relation- 
ships between paired and opposed motor 
organs. We shall propose a principle of 
reciprocal interweaving to characterize this 
aspect of behavior organization. 

Laterality is distinetly a morphological 
phenomenon, in that it represents a form 
of dynamic asymmetry, It represents a 
significant principle of functional asym- 
metry. 


During ontogenesis the total action sys- 
tem undergoes specific differentiation in re- 
stricted spheres. This orderly specification 
is governed by a principle of individuating 
maturation. 

The growing organism is of necessity in 
a state of unstable and shifting equilibrium. 
Also, of necessity, it must restrict the 
modes and degrees of instability. The os- 
cillations of the organism are self-limited 
by a principle of regulatory fluctuation. 

A brief discussion of these five principles 
may serve to delineate some of the general 
features of the ontogeny of infant behavior. 
The several principles are not entirely ab- 
solute, and they certainly do not operate 
independently or in isolation. They over- 
lap and modify each other in interesting 
and significant ways. 


General Sequences of Early Behavior 
Growth 


As a background for the discussion of the 
several principles of development it will 
be profitable to take a panoramic glance at 
the whole domain of behavior development 
in the first 5 years of life. This domain 
can be envisaged as four major fields of 
functional organization: (1) motor behav- 
lor, (2) adaptive behavior, (3) language 
behavior, (4) personal-social behavior. 

1. Motor characteristics include postural 
reactions, prehension, locomotion, general 
bodily coordination, and specifie motor 
skills. 

2. Adaptive behavior is a convenient 
category for those varied adjustments— 
perceptual, orientational, manual, and 
verbal—which reflect the child's capacity 
to initiate new experience and to profit by 
past experience. This adaptivity includes 
alertness, intelligence, and various forms of 
constructiveness and exploitation. 

3. Language embraces all behavior 
which has to do with soliloquy, dramatic 
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expression, communication, and eomprehen- 
sion. 

4. Personal-social behavior embraces the 
child’s personal reactions to other persons 
and to the impacts of culture; his adjust- 
ments to domestic life, to property, to £0- 
cial groups, and to community conventions. 

These four major fields of behavior com- 
prise most of the visible patterns of child 
behavior. They do not, of course, fall 
neatly into separate compartments. The 
child always reacts as an integer. 

Elsewhere the writer and his collabora- 
tors have summarized the ontogenetie 
trends of development in the four behavior 
fields at ten age levels from 4 weeks to 5 
years (Gesell, Halverson, Thompson, et al., 
1940, Chapters IIT, IV). 

Figure 1 depicts the trends and sequences 
of early behavior growth. The chart in- 
cludes the fetal period to indicate the con- 
tinuity of the growth cycle. The ontoge- 
netie organization of behavior begins long 
before birth. The general direction of this 
organization is from head to foot, from prox- 
imal to distal segments, and from fundamen- 
tal to aecessory control. Lips and tongue 
lead, eye muscles follow, then neck, shoulder, 
arms, hands, fingers, trunk, legs, feet. The 
chart refleets this law of developmental 
direction; it also suggests that the four dis- 
tinguishable fields of behavior develop con- 
jointly in close coordination. The motor 
field of development presents the most evi- 
dent and extrinsie continuity between the 
prenatal and postnatal periods (Gesell and 
Amatruda, 1941). 

Tn terse terms the trends of behavior de- 
velopment are: 


In the first quarter (4-16 weeks) of the 
first year the infant gains control of his 
twelve oculomotor muscles. 

In the second quarter (16-28 weeks) he 
comes into command of the muscles which 
support his head and move his arms. He 
reaches out for things. 


In the third quarter (28-40 weeks) he 
gains command of his trunk and hands. He 
sits. He grasps, transfers, and manipulates 
objects. 

In the fourth quarter (40-52 weeks) he 
extends command to his legs and feet; to 
his forefinger and thumb. He pokes and 
plucks. He stands upright. 

In the second year he walks and runs; 
articulates words and phrases; acquires 
bowel and bladder control; attains a rudi- 
mentary sense of personal identity and of 
personal possession. 

In the third year he speaks in sentences, 
using words as tools of thought. He shows 
a positive propensity to understand his en- 
vironment and to comply with cultural 
demands. He is no longer a “mere” infant. 

In the fourth year he asks innumerable 
questions, perceives analogies, displays an 
active tendency to conceptualize and gen- 
eralize. He is nearly self-dependent in rou- 
tines of home life. 

At five he is well matured in motor con- 

"trol. He hops and skips. He talks with- 
out infantile articulation. He can narrate 
a long tale. He prefers associative play; 
he feels socialized pride in clothes and ac- 
complishment. He is a self-assured, con- 
forming citizen in his small world. 


The Principle of Developmental 
Direction 


The principle of developmental direction 
is reflected in the foregoing summary of 
developmental trends. The phenomena of 
polarity and of gradients (electrochemical 
and otherwise) underlie this principle. The 
direction of early embryonic growth is de- 
termined by the longitudinal gradient of 
the mesoderm. This gradient governs alike 
the course of somatic organization and that 
of behaviorial organization. In the growth 
of the fetus there is an unmistakable pre- 
cocity in the development of the anterior 
end of the organism. At the close of the 
second fetal month the height of the head 
rivals the length of the trunk, and the 
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Levels 


of 
Maturity 


$ YEARS 


4 YEARS 
3 YEARS 
2 YEARS 


40 WEEKS » 
28WEEKS |. | 
16 WEEKS 5 


4 WEEKS 5 cya 


0-BIRTH 


——=s Sociality: Kindergarten 
——+» Concepts; Number, form 


— —5» Speech: Sentences 
——» Sphincters. Bladder & bowel control 
> Larynx. Words, phrases. Walks 


— Legs, feet Stands, cruises 


fingers: Sits, creeps, pokes 


— Hands: grasp and manipulate 
— Head: bolance 


jes: Ocular control 


40 WEEKS 


SS eee 


p 


z4wEEKS ži 
20 WEEKS  : / 


= AUTONOMIC SYSTEM: PHYSICO-CHEMICAL CONTROL 


—> TONIC-NECK-REFLEX: QUICKENING 


18 WEEKS `I I| — HANO CLOSURE AND GRIP 

16 WEEKS E — > PRE-RESPIRATORY MOVEMENTS 

14 WEEKS —> SWALLOW, SNEER, BABINSKY 

10 WEEKS —> TRUNK EXTENSION 

8 WEEKS — FETAL STAGE (TRUNK FLEXION, ORAL SENSITIVITY) 
I WEEK j —> FMBRYONIC STAGE (PREWEURAL ORGANIZATION) 

o — > CONCEPTION (GERMINAL ORGANIZATION) 


Fiaurw 1. Ontogenetie trends and sequences of behavior growth, (From Developmental 
Diagnosis: Normal and Abnormal Child Development, by A. Gesell and C, §, Amatruda. 


New York: Paul B. Hoeber, 1947, p. 9.) 


umbilieus is at the level of the cervical 
vertebrae. The posteriorward migration of 
the umbilicus is a reflection of the cephalo- 
eaudad trend. 'Phis trend, however, must 
not be taken too literally, for the caudad 
appendage of the embryo, which was prom- 
inent in the middle of the second month, is 


already beginning to regress at the end of 
that month. 

"There are many apparent exceptions to 
the directional rule which do not, however, 
impair the validity of the general principle. 
Some of the exceptions arise out of the 
fact that there are successive head-to-foot 
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sweeps of development so that the trend 
repeats itself at certain periods appropriate 
to the ascending levels of organization. We 
thus expect to find cyclical evidence of the 
trend in the preneural as well as in the 
neural stage and in late as well as early 
stages of infancy. 

The principle is well illustrated in the 
behavior characteristics of the 20-week-old 
infant. His trunk is still so flaccid that he 
must be propped or strapped in a chair to 
maintain a sitting posture. When he is so 
secured, however, his eyes, head, and shoul- 
ders exhibit heightened activity and intensi- 
fied tonus. The pelvic zone and the lower 
extremities at 20 weeks are, in comparison, 
very immature. 

Evidence of the cephalocaudad trend will 
be seen in a later summary of the onto- 
genetic sequences of prone behavior pat- 
terns, The very fact that this sequence 
converges toward and culminates in the 
assumption of the erect posture suggests 
the presence of a unidirectional principle. 
The principle does not operate with com- 
plete simplicity, however, because the 
mastery of the erect posture depends in 
turn upon the development of the func- 
tions of equilibrium which have a cephalic 
as well as a caudad status. 

Just as neuromotor organization proceeds 
from head to foot in the direction of the 
longitudinal axis, so it tends to proceed 
from the central to peripheral segments. 
The fundamental axial muscles are among 
the first to react in a coordinated manner, 
as shown by the primitive body flexion of 
the fetus. There is a progressive advance 
of motor control from the larger, funda- 
mental muscles to the smaller muscles which 
execute the more refined movements. This 
trend from fundamental or proximal to ac- 
cessory and distal control is illustrated in 
the ontogenesis of postural attitudes, of 


prehensory approach, manipulation, and 
prone locomotion. 

During the earlier periods of develop- 
ment the arms and also the legs tend to 
react as wholes, the impulses arising mainly 
from the shoulder and the pelvic girdles. 
With advancing maturity, mobility asserts 
itself at the elbow and wrist joints and at 
the knee and ankle joints. Forearm, fore- 
leg, hand, and foot show specific segmental 
activity, The cephalocaudad and the 
proximal-distal trends overlap and corre- 
late. For this reason, independent activity 
of the distal segments becomes apparent in 
the upper extremities before the lower ex- 
tremities. In the field of prehension, as 
Halverson (1933) has pointed out, from 16 
weeks on, the elbow and digits participate 
in reaching movements with increasing ef- 
fectiveness, until at 40 weeks they closely 
approximate the shoulder in efficiency, 
whereas trunk and wrist remain function- 
ally retarded. 

In the ontogenesis of prehension there is 
not only a proximal-distal trend but also 
an ulnar-radial shift. "This shift is closely 
bound up with the growth of thumb oppo- 
sition. At 20 weeks a erude palmar grasp, 
often favoring the ulnar aspect of the palm, 
is evident; but after 28 weeks there is an 
obvious preference for radial as opposed to 
ulnar grasp and manipulation. The devel- 
opmental shift from ulnar to radial grasp is 
so strong that the infant actually displays a 
well-defined intolerance as well as motor re- 
jection when an object is pressed against 
the ulnar aspect of the palm. At 40 weeks 
he extends his index finger and makes 
oblique radial approach upon objects which 
require precise prehension. He brings the 
volar pad of the thumb against the volar 
pad of the index (Gesell and Halverson, 
1936). 

The operation of the cephalocaudad prin- 
ciple in relation to other developmental 
principles is further illustrated in the sum- 
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mary of the ontogenetic sequence of the 
prone behavior of the human infant, sum- 
marized in Table 1. 


The Principle of Reciprocal 
Interweaving 


It is natural that the metaphor of the 
loom should constantly reappear in the de- 
scription and interpretation of the devel- 
opmental process. The products of growth 
are envisaged as a fabric in which threads 
and designs are visible, Even at the molec- 
ular level the analogy of warp and woof 
becomes helpful. Wrinch conceives the 
chromosome as a structure constituted of 
two elements: long filaments of identical 
protein molecules in parallel, and a set of 
ringlike nucleic acid molecules surrounding 
these filaments and holding them together 
in a wooflike manner, From such an ar- 
rangement and the asymmetric constitution 
of biomolecules, fabric issues. 

The bilateral nature of the anatomy of 
the human physique and of its musculature 
suggests that the balance and opposition of 
its paired organs need to be interrelated 
in an orderly manner during the long pe- 
riod of ontogenesis. Even single members 
are bilateral or bivalent in the sense that 
they have both flexor and extensor activa- 
tors. Accordingly, in the four-limbed in- 
fant there are many double aspect strue- 
tures (and functions) to be coordinately 
interwoven: anterior bilateral, posterior bi- 
lateral, ipsilateral, crossed lateral, flexor, 
and extensor. 

Flexion and extension are the most fun- 
damental components of muscular move- 
ment. Sherrington (1906) has formulated 
a law of “reciprocal innervation” which 
shows the functional relationhips of these 
components in the counteraction of an- 
tagonistie muscles. The inhibition of one 
set of muscles while the opposing muscles 
are in excitation is a condition for effective 


movement. Reciprocal innervation is a 
mode of coordination, a physiological mech- 
anism, 

In the ontogenesis of the neuromotor 
system a complicated integration must like- 
wise be achieved between antagonistic mus- 
cles. Appropriate structures for subserv- 
ing inhibition must be progressively pro- 
vided. There is a mode of growth which 
asserts itself in a developmental fluctua- 
tion of dominance in flexors versus ex- 
tensors and also in unilateral and crossed 
lateral versus bilateral muscle groups. In- 
asmuch as behavior patterning and struc- 
tural growth are intimately correlated, we 
shall deseribe this developmental principle 
or mechanism as a reciprocal interweaving 
process. 

Neurologically, this process implies an 
intricate eross-stitching or involuted inter- 
laeing which organizes opposing muscle & 
tems into reciprocal and increasingly ma- 
ture relationships. Functionally, such a 
process results in a progressive spiral kind 
of reincorporation of sequential forms of 
behavior. 

These phenomena of fluctuating domi- 
nance and of progressive reintegration can 
be advantageously studied in the develop- 
ment of prone behavior in the human in- 
fant, because the prolongation of human 
infaney widens the scope and lengthens the 
cycle of observable motor development, It 
takes the average infant a full year to 
acquire the upright posture. We have dis- 
tinguished at least twenty-three stages in 
the patterning of the prone behavior which 
evenuates in standing and walking (Gesell 
and Ames, 1940). From the standpoint of 
ontogenesis these stages may be envisaged 
as a series of postural transformations 
whereby the infant by slow but sure se- 
quence finally achieves the upright posture. 
None of the stages or patterns can be dis- 
missed as being merely recapitulatory or 
vestigial. Each stage, however transient, 


TABLE 1 


DEVELOPMENTAL STAGES OF PRONE BEHAVIOR IN THE Human INFANT 


(The age at which a given action pattern typically makes its appearance is indicated in 
parentheses.) 


FLEXOR DOMINANCE 
1. Passive kneel (1 week) 
Both arms and both legs are symmetrically 
and sharply flezed. Cheek contacts platform, 
or head may be everted. 


2B. Active kneel (about 4 weeks) 
Infant spontaneously draws up one knee at 
a time by (unilateral) flexion. 


3B. One-knee thrust (about 8 weeks) 

Infant draws up one knee by flexion with an 
abducted thrust (unilateral). Head lifts from 
45 to 90°. 


AB. Abducted one-knee thrust (about 12 weeks) 

Infant draws up one knee by flexion with in- 
creased abduction (unilateral). Head lifts 45 
to 90°. 


6. Simultaneous low creep (20 weeks) 

Both arms and both legs are flexed symmetri- 
cally. Face and chest contact the supporting 
surface but abdomen is lifted. 


EXTENSOR DOMINANCE 


2A. Passive leg extension (4 weeks) 

The legs passively assume a symmetric ez- 
tended posture. Arms still flez, fists at shoul- 
ders. Head lifts slightly less than 45°. 


3A. Active leg extension (8 weeks) 
Legs actively assume & symmetric extended 
posture. Arms flex slightly forward. 


4A, Alternate extensor kick (12 weeks) 
Infant lies with legs well extended and kicks 
in alternation, Fists at temples. Head lifts 


slightly. 


5. Swimming (16 weeks) 

Back arches so that infant’s weight rests only 
on abdomen and lower chest. Arms lift, fleced 
symmetrically. Legs lift, in symmetric exten- 
sion. Head lifts 90°. 


T. Frogging (24 weeks) 

Arms are flexed or extended symmetrically. 
Legs are extended symmetrically in abduction. 
feet everted. Head lifts 90°. 
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TABLE 1 (Continued) 


FLEXOR DOMINANCE 
8. Advanced unilateral knee thrust 


9. Same with foot eversion (28 weeks) 

Both arms eztend symmetrically, or one ez- 
tends and one flexes. Infant draws up one knee 
by flexion with an abducted thrust. (9) Same 
except that foot is everted. Head lifts 90° or 
more. 


11A. Inferior low creep (30 weeks) 

Arms flex symmetrically. One knee flexes 
forward in adduction. Other knee then flexes 
forward after heel has rotated outward. Weight 
rests on side of body. Head everted, cheek on 
platform. 


12. Low creep (32 weeks) 

Both arms are flexed symmetrically. Legs fler 
forward in adduction, one at a time. Face and 
chest contact supporting surface but abdomen 
is lifted. 


14. High creep (85 weeks) 

Both arms are extended and both legs are flexed 
symmetrically. Knees are forward under trunk 
in adduction, lifting abdomen and chest from 
supporting surface. Head is well up from floor 
and eyes look ahead. 


EXTENSOR DOMINANCE 


10. Pivoting (29 weeks) 

Arms alternately flex and extend, one after 
the other, causing trunk to pivot on abdomen. 
Symmetrical leg extension is followed by for- 
ward flexion of one knee, in abduction. Head 
lifts 90° or more. 


11B. Backward crawl (31 weeks) 

Legs extend symmetrically and passively and 
abdomen rests on the supporting surface. In- 
fant pushes body backward from symmetrically 
flexed arms which come to extension as body 
pushes away from them. Head lifts less than 
90°. 


13A. Crawling (34 weeks) 

Legs extend symmetrically and are dragged 
forward passively. Infant pulls trunk forward 
by extending, then simultaneously flexing both 
forearms. Head lifts 90° or more. 


13B. Later (3414 weeks) pulls weight forward 


by extending and then flexing forearms one at a 
time. 


15. Backward creep (36 weeks) 
Infant is in the high creep position. Eztends 
first one leg then the other, lowering abdomen 


- and falling backward. Arms are flexed symmet- 


rically. 
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FLEXOR DOMINANCE 
16. Rocking (about 36 weeks) 

Arms extend symmetrically and both legs are 
flexed symmetrically. Knees are forward under 
trunk, lifting abdomen and chest from support- 
ing surface. Infant rocks back and forth, re- 
maining in one location. 


18. Creeps (40 weeks) 


19. Creeps, near step one foot (42 weeks) 

Both arms extend downward from shoulder, 
then extend forward, alternately. Legs flex for- 
ward, alternately. Arm and leg on opposite 
sides of body move simultaneously. 


appears to be a necessary feature of de- 
velopmental mechanics, because of the nu- 
merous motor relationships which must be 
coordinated, that is, reciprocally inter- 
woven. The upright posture ultimately in- 
volves a permanent preponderance of the 
extensor systems, but it is attained only 
after a long series of preparatory coordina- 
tions. 

Table 11 summarizes the distinguishing 
features of twenty-three developmental 


1 This tabulation outlines what may be regarded as 
an ideal sequence of stages. Every one of the stages 


EXTENSOR DOMINANCE 


17. Creep-crawl (37 weeks) 

In high creep position, both arms extended 
and both legs flexed. Falls forward, both legs 
coming to extension. Arms extend forward and 
infant attains high creep position again. Pro- 
gresses in this fashion. 


20. Creeps, step with one foot (45 weeks) 
Arms extend forward alternately. Legs move 
forward alternately, one flexed, one extended. 


21A. Plantigrade position (49 weeks) 
Arms and legs both extend downward. 


21B. Plantigrade progression (4914 weeks) 
Arms and legs extend forward, alternately; left 
hand and right foot moving at same time. 


22. Standing (56 weeks) 
Trunk upright. Arms and legs extend bi- 


laterally. 
23. Walking (60 weeks) 

Arms and legs both extended, move alter- 
nately. 


stages, with special reference to. abduction, 
adduction, bilaterality, unilaterality, ipsi- 
laterality, and crossed laterality. The left- 
hand column lists the stages in which flexor 
characteristics predominate; the right-hand 
column lists “extensor” stages. The dis- 


has been observed in & number of children but not all 
the stages have been observed in all the children. For 
example, in 20 cases under observation from 6 months 
to 1 year, 93.5 per cent of all possible stages were ob- 
served, that is, 262 stages out of a possible 280 (Ames, 
1937). A few of the stages listed in the table are al- 
most evanescent, but they cannot be excluded from & 
complete outline of the ontogenetie sequence, 
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tinetions are based on a careful cinemanal- 
ysis of research records. The entire gamut 
of stages is depicted in a silent film en- 
titled Prone Progression in the Human 
Infant (Gesell, 1938a). 

The Total Developmental Sweep. Inas- 
much as the patterning of prone behavior 
affords us a slowed-motion glimpse into the 


ACTION PATTERNS. 
(Gradients | to IV). 
ARMS EXTEND BILATERALLY 
AND MOVE ALTERNATELY 

À LEGS Extend bilaterally 
and move alternately 

Extend unilaterally 

Flex bilaterally 

and move alternately. 


ARMS FLEX UNILATERALLY 
i LEGS Flex unilaterally 


WV 


ARMS EXTEND BILATERALLY 
LEGS Extend bilaterally 
Flex bilaterally 


Maturity Gradient 


ARMS FLEX BILATERALLY 
LEGS Extend bilaterally 


CYCLES 2 


The infant’s prone behavior progresses 
from an immature to a more mature state, 
but three or four times it partially reverts 
to a less mature state. In the first ten 
stages the infant advances from a primi- 
tive bilateral flexion of arms and legs to 
unilateral flexion of arms and legs, unilat- 
erality signifying greater maturity. The 


Growth Stages 


12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 
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Flex unilaterally I 
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16 weeks 28 weeks 


40 weeks 60 weeks 


Ficure 2. Growth cycles in the patterning of prone behavior. 


very ordering of development, it is profit- 
able to take a panoramie view of the en- 
tire pageant of stages. The nature of this 
developmental flow can be best appreciated 
when contemplated in its totality. The 
infant has four extremities. Viewed in 
ample perspective, the action patterns of 
these extremities do not assume a straight- 
line seriation. The course of development 
turns on itself in a manner to suggest a 
spiral kind of neuromotor organization 
characteristic of reciprocal interweaving. 
When the movements of arms and legs are 
charted on a maturity grid, the significance 
of this “spiral” recurrence becomes appar- 
ent (Figure 2). 


trunk remains throughout in primordial 
contact with the ground surface. But in 
the last of these ten stages (pivoting), the 
infant is able to use his upper extremities 
for circular locomotion and extrication. 
This terminates the first of four develop- 
mental cycles. 

The second cycle entails the elevation of 
the trunk above its prostrate position. In 
accomplishing this new adjustment, the 
arms revert temporarily to their primitive 
posture of bilateral flexion, but the devel- 
opmental patterning proceeds unabated 
even though in the crawling stage (stage 
13) the trunk relapses to a groveling level. 
At stage 18, arms are extended forward 
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bilaterally, legs are flexed bilaterally, and 
each pair of limbs moves alternately, This 
is classic ereeping which all but terminates 
the ontogenetic sequence. Stages 19 and 
20 are transitional to upright posture. 

To achieve the exalted status of bipedal 
locomotion the developmental spiral takes 
two more short turns at ascending levels, 
constituting the third and fourth cycles. 
In both these short cycles there is a partial 
reversion to immobile bilateral extension, 
namely, in the plantigrade stance and in 
standing. Each eyele, however, culminates 
in locomotion; the third cycle, in planti- 
grade progression; the fourth, in walking. 

It takes the average human infant about 
60 weeks to attain independent walking. 
For a half year he is virtually immobile in 
the prone position. Before he acquires the 
upright posture he exhibits a number of 
primitive and abortive modes of locomo- 
tion: rolling, pivoting, forward crawl, back- 
ward crawl, regression, rocking, creep- 
crawling, creeping, and cruising. The very 
diversity of these activities testifies to the 
complexity of the process of developmental 
patterning. Some of the patterns have a 
recapitulatory suggestion, but they may be 
mainly regarded as functional expressions 
of transient but necessary stages in the or- 
ganization of the neuromotor system. 

The general direction of this ontogenetic 
organization is unmistakably cephalocaudal. 
The infant ean lift his head in the first 
week of life; not until the end of the first 
year does he stand on his feet. The expan- 
sion of his neuromotor coordination also 
proceeds in general from proximal to distal 
segments. Upper arm and upper leg come 
into postural integration before forearm, 
foreleg, hands, and feet. The foot is both 
a caudal and distal terminus, the final ful- 
erum for locomotion. These directional 
trends are simple when compared with the 
intricate interweaving which is essential for 
functional organization. 


Development of Handedness. Detailed 
long-range studies of the development of 
handedness in individual infants and chil- 
dren make it evident that the principle of 
reciprocal interweaving is well exemplified 
in this field of ontogenesis. Two pairs of 
opposing trends appear to be in mutual 
rivalry: bilaterality vs. unilaterality, and 
right vs. left. This gives rise to many in- 
flections and combinations. These trends 
are probably not in actual conflict or in true 
competition but in developmental flux. 

In brief, the course of behavior in a right- 
handed subject in the seated position is 
typically somewhat as follows (Gesell and 
Ames, 1947): contact of object unilateral 
and with the left hand, 16-20 weeks; bi- 
lateral contact at 24 weeks; unilateral, usu- 
ally right hand at 28 weeks; bilateral at 
32; unilateral through the rest of the first 
year with now right, now left, predomi- 
nating; right-hand dominance 52-56 weeks; 
marked interchangeability with considerable 
use of both hands or of left hand at 80 
weeks; right hand at 2 years; considerable 
bilaterality from 2% to 4 years; right-hand- 
edness in general predominating from then 
on through 10 years. 

Directionality of Drawing. Studies of the 
drawing behavior of presehool ehildren as 
they copy simple forms indicate that the 
child’s drawing products as well as his 
actual movements frequently illustrate the 
developmental mechanism of reciprocal in- 
terweaving (Gesell and Ames, 1946). Op- 
posed trends in the child's drawing of a 
circle are: (a) drawing clockwise and draw- 
ing counterclockwise, (b) starting at the 
top and starting at the bottom. At 30-36 
months of age, the child characteristically 
draws a circle counterclockwise, starting, at 
the top. At 42 months, clockwise starting 
at the bottom. At 48 months, counter- 
clockwise, starting at the top. A 60 months, 
clockwise starting at top or bottom. At 
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72 months and following, counterclockwise 
starting at the top as does the average 
adult. 

Visual Behavior. The principle of recip- 
rocal interweaving has proved to be of spe- 
eial significance in the ontogenesis of visual 
behavior. Human vision is an extremely 
complex function and does not by any 
means develop in a uniform, straight-line 
manner. This development involves com- 
plicated interwoven relationships which 
bring into reciprocal balance the numerous 
opposed funetions of the total visual act. 
The patterning of vision is thus greatly in- 
fluenced by the current maturity status of 
the organism. Developmental optics may 
be defined as the study of the organization 
of the visual functions in their dynamic re- 
lation to the ontogenesis of the action sys- 
tem, 

The eyes take the lead in the conquest 
and manipulation of space. The baby takes 
hold of the physical world ocularly long 
before he grasps it manually. He can pick 
up a pellet (7 mm. in diameter) with his 
eyes full 20 weeks before he picks it up 
with his fingers, 

Although an infant stares vaguely into 
faraway space, his struetured visual world 
begins in the near vicinity of his eyes, For 
him the space-world is not a fixed, static 
absolute. It is a plastie domain which he 
manipulates in terms of the nascent powers 
of his growing action system. The supine 
infant, the runabout infant, the sedentary 
school child, each has his own space-world 
with a distinctive set of planes of regard. 
Biological space is a function of the organ- 
ism. The space-world of the myope differs 
from that of the hyperope. Every child 
organizes his space-world in obedience to 
laws of development, general for the spe- 
cies and unique for himself. 

This organizational process operates in 
three basic functional fields: skeletal, vis- 


ceral, and cortical. These fields are corre- 
lated with the three primary embryological 
divisions and with the conventional fixation- 
focus-fusion triad. The skeletal component 
of this functional complex seeks and holds a 
visual image (optical stimulus); the vis- 
ceral component discriminates and defines 
the image; the cortical unifies and inter- 
prets it. 

The three functional fields develop con- 
jointly but by no means uniformly. The 
ratio between skeletal, visceral, and corti- 
cal manifestations varies with advancing 
stages of maturity. In the course of indi- 
vidual development, gradients of perform- 
ance are built up eoneurrently but unevenly 
in the three basie functional fields, Four 
faetors enter into these gradients: (1) 
coordination, which refers to the teaming of 
the eyes and right-vs.-left dominances; (2) 
reach, which refers to the distance and 
precedence of the planes of regard; (3) 
scope, which concerns the important rela- 
tionships between central and peripheral 
vision; (4) drift, which denotes the growth 
trends signified by the break and recovery 
span of ocular ductions, the preferred zones 
of regard, and accommodation and domi- 
nant directionalities. 

All these variables and gradients are sub- 
ject to the organizing processes of growth. 
Accordingly, each age of infaney and child- 
hood affords a distinetive constellation of 
visual behavior patterns. With so many 
components and variants entering into the 
functional complex of the visual system, it 
is natural that no two children should see 
exactly alike. The possible constellations of 
visual components, normal, atypical, and 
abnormal, are beyond enumeration, The 
individual variations, however, are goy- 
erned by a general ground plan of onto- 
genetic development (Gesell, Ilg, and Bullis, 
1949). 
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Ontogenesis involves many counterpoised 
functions which must be brought into recip- 
rocal control: peripheral vs. central vision; 
near vs. far fixation; skeletal vs. visceral 
adjustments, ete, The developmental reso- 
lution of such opposites is accomplished 
through a reciprocal type of organization. 

This ontogenetic principle is so far-reach- 
ing that it may be stated in the form of a 
law as follows: 

The organization of reciprocal relation- 
ships between two counteracting functions 
or neuromotor systems is ontogenetically 
manifested by somewhat periodic shifting 
of ascendancy of the component functions 
or systems, with progressive modulation and 
integration of the resultant behavior pat- 
terns. 


The Principle of Functional 
Asymmetry 


The principle of functional asymmetry 
is a special inflection of the principle of 
reciprocal interweaving and is inseparable 
therefrom. Bilateral and ipsilateral mem- 
bers must be brought into parallel and di- 
agonal coordination. This takes an enor- 
mous amount of dovetailing, which is ac- 
counted for by the principle and process of 
neuromotor interweaving. 

But man, in spite of his bilateral, con- 
struction, does not face the world on a 
frontal plane of symmetry. He confronts 
it at an angle, and he makes his escapes, 
also, obliquely. He develops monolateral 
aptitudes and preferences in handedness, 
eyedness, footedness, and other forms of 
unidexterity. Perfect ambidexterity, if it 
exists, would seem to be almost an abnor- 
mality, because effective attentional adjust- 
ments require an asymmetric focalization 
of motor set. The behavioral center of 
gravity always tends to shift to an eccen- 


tric position. Unidexterity of hand, foot, 
or eye does not so much represent an abso- 
lute difference in skill as a predilection for 
stabilized psychomotor orientations. 

These orientations are fundamentally pos- 
tural sets; and they are asymmetric. 
Ideally reciprocal interweaving operates to 
preserve harmony and balance; but in 
actuality there is a superadded ontogenetic 
deflection to insure the greater efficiency 
of functional asymmetry. 

The tonic neck reflex (t.n.r.) is an asym- 
metric pattern of behavior, common to man 
and beast. Magnus, in his classic work, 
Kürperstellung, reported an analysis of the 
postural reaction of decerebrate quadru- 
peds when their heads were experimentally 
turned to an extreme right or left position. 
He found a characteristic response: (1) ex- 
tension of the forelimb on the side toward 
which the head was turned; (2) flexion of 
the opposite forelimb. The reflex occurred 
in pure form when the labyrinths were ex- 
tirpated, and it was ascribed to propriocep- 
tive impulses arising in the neck from tor- 
sion. 

Magnus (1924, 1925) demonstrated the 
existence of the tonic neck reflex in idiots 
and patients suffering from extrapyramidal 
tract lesions; he was unable to induce the 
reflex in 26 normal infants a few hours to 
16 weeks of age. He came to the conclu- 
sion that in man the tonie neck reflex is 
a pathologie phenomenon. 

This conclusion is somewhat amazing be- 
cause we have found the tonic neck re- 
sponse a ubiquitous, indeed a dominating, 
characteristic of normal infancy in the first 
3 months of life. In a clinical sense the 
response should be regarded as abnormal 
only when it occurs in children of more ad- 
vanced age who are suffering from. arrest 
or damage of the central nervous system. 
In our normative survey of the ontogenetic 
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sequenees of behavior pattern, 26 to 49 in- 
fants were examined at lunar-month inter- 
vals up to the age of 56 weeks (Gesell and 
Thompson, 1934, 1938). It is a remarkable 
fact that 100 per cent of the infants at 4 
weeks of age, when observed in a free su- 
pine posture, spontaneously maintained the 


100 
BEHAVIOR ITEMS plotted to show the ontogenetic trends of reactions involving 
the manifestations and decline of the TONIC NECK REFLEX (TNR). 


The infants were observed at lunar month intervals (26 to 49 at each age), 90 


in controlled and repeated situations: 


1 Spontaneous behavior, in the supine position, 
Ml Reactions to a dangling ring,in the supine position. 


1 SPONTANEOUS - 
SUPINE » 
BEHAVIOR. 


* Sul Head predominantly rotated 


@Su2 Head predominantly rotated to one given side (right or left) 


4Su4 Head maintains midposition 

4 Su7 Rotates head from one side to the other 
x Su9 Arms predominantly in TNR position 

© Su 26 Arms in windmill motion 

© Su 30 Hands predominantly open 

® Su 35 Hands active in mutual fingering 


i] REACTIONS TO Ò 
DANGLING 
RING 


* RDB Regards ring in midplane tlong head) 
© RD29 Approaches ring with both hands 
4 RD42 Transfers ring from hand to hand 


cephalic symmetry displaces tonic neck 
asymmetry. The ontogenetic trends which 
underlie these transformations of postural 
pattern are plotted in Figure 3. 

The accompanying illustrations show that 
this attitudinal pattern is clearly evident 
in the spontaneous waking postures of the 
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Ficure 3. Ontogenetie trends underlying tonic neck reflex. 


head predominantly rotated to one side; 
100 per cent likewise held their arms in 
characteristic t.n.r. attitudes. We conclude 
that the t.n.r is a normal and virtually uni- 
versal feature of neonatal infancy, Indeed, 
for 8 weeks the t.n.r. holds strong sway; 
at 12 weeks it is less conspicuous; at 16 
weeks it is in transition; at 20 weeks in 
eclipse, for at 20 weeks 100 per cent of our 
normative infants maintained the head in 
midposition. And when the head is pre- 
dominantly held in midposition, at least 
one-half of each t.n.r. subsides, and tonic 


normal infant, whether he lies quiescent or 
active. Figure 4 illustrates t.n.r. in a rab- 
bit and in a normal infant. The rabbit is 
adapted from Magnus; the infant is a 
healthy S-week-old subject basking in the 
soft light of the photographie dome. Both 
are in the right tar. Figure 5 pictures 
two normal infants, both 6 weeks of age. 
One is in right t.n.r. and the other in left 
tn.r. In each instance the face-arm and 
face-legs are in extension, the contralateral 
extremities in flexion. Note the striking 
semblance to a fencing stance, Figure 6 
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shows a normal infant who at 1, 6, 8, and 
12 weeks of age spontaneously and con- 
sistently exhibited a right t.n.r. 

Figure 7 pictures the same infant at 24 
weeks of age. The spontaneous asymmetry 
of the earlier ages has been superseded by 
a symmetric attitude in which both arms 
flex and the hands engage above the chest 


Ficure 4, Right tonic neck reflex in rabbit 
and child. 


in the midline. This is a lawful develop- 
mental sequence. The tn.r. mechanisms 
are not extinguished at 24 weeks; they are 
simply submerged by symmetric bilateral 
patte In another month the bilateral 
in turn will give way to new unilateral pat- 
terns: one-hand reaching, one-handed ma- 
nipulation, and hand-to-hand transfer, and 
ultimately to well-defined dextrality or sin- 
istrality. "Throughout early human devel- 
opment there is an almost periodie inter- 
weaving maturation, now of symmetrie and 
then of asymmetric behavior forms, with 
corresponding shifts in postural manifes- 
tations. 

When a large number of normal infants 
are examined at intervals during the first 


3 months, we find that at least one-third 
consistently assume a right t.n.r.; possibly 
a third, the left t.n.r.; and the remainder 
adopt either right or left in a somewhat 
ambivalent manner. These figures are 
crude (the problem needs refined study), 
but they suggest important trends and in- 
dividual differences in the genesis of lat- 
erality. Handedness is a partial and some- 
times a misleading index of physiologic uni- 
laterality. It is probable, however, that 
emphatic, constitutional left-handedness is 
correlated with a strong infantile left t.n.r. 

Morphogenetically, the human fnr. 
should not be envisaged as a stereotyped 
reflex but as a growing pattern, changing 
with the maturity and the economy of the 


Ficure 5. Right and left tonic neck reflex 
in 6-week-old infants. 


organism. Torsion of the head to one side 
in a living fetus 20 weeks old arouses a 
movement of the arm on that side. This is 
a rudimentary t.n.r. which becomes better 
defined and elaborated in the latter half of 
the prenatal period. Fifteen minutes after 
the birth of a normal infant, I have de- 
tected a greater tonicity in the right as 
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opposed to the left arm (the legs were in 
equal relaxation). This discrepancy was 
predictive of a left tm.r., in which the 
right or occiput arm tends to show the 
greater tonus. The infant was kept under 
continuous observation for 14 days and 
nights, and, although he was placed in 
varying postures, he consistently displayed 


at 1, 6, 8, and 12 weeks of age. 


a waxing left t.n.r. Another infant, belong- 
ing to the right wing, was photographed 
daily in a standard supine position, from 
the fifteenth day throughout most of the 
first year of life. This infant spent ap- 
proximately one-half of the 834 seconds of 
cinematically recorded behavior up to the 
eighty-second day in t.n.r. Sixty-five sep- 
arate t.n.r.’s were observed; only one of 
these was leftward. 

Figure 8 graphs the incidence of these 
tnr/s, which fell to zero on the ninetieth 
day, when the head preferred a midposition 
and the arms assumed more symmetric and 
versatile attitudes. 


The submergence of the naive t.n.r. of 
early infancy is the result of the ascendancy 
of cortical eontrols, probably in the motor 
and premotor regions, if Bieber and Ful- 
ton's (1038) data, regarding ablation, for 
monkeys and baboons apply to man. This 
probability is strengthened by our findings 
in a case of cerebral palsy, in which nec- 


ropsy (at the age of 14 years) revealed a 
severe but uncomplicated birth lesion of 
the basal ganglia (status marmoratus). 
The boy in question, A.C., was afflicted 
with extreme double athetosis and, although 
intelligent, could not sit, walk, talk, grasp, 
or even hold up his head sustainedly. 
Cinema records of his spontaneous behavior 
in the supine position were made at the 
age of 7 years. Subjected to frame-by- 
frame analysis, these records revealed tem- 
poral and spatial patterns remarkably simi- 
lar to those of the activated t.n.r. of nor- 
mal infaney. Figure 9 portrays eleven 
comparable phases in the arm and head 
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movements of the palsied boy, aged 7 years, 
and of a normal infant, 4 weeks old. 
These phases may be envisaged as & 
slashing windmill reaction emerging out of 
and returning to a basic tnr. attitude. 
The presence of the tnr. was obseured 


Fiaure 7. Symmetrie prehensory and pos- 
tural patterns at 24 weeks. Simultaneous 
photographs taken with one camera at zenith 
and the other at the horizon of the photo- 
graphic dome. 


by lively athetotie movements, but, when 
the cinema films were quantitatively stud- 
ied, it was found that this boy was in a 
tnr. posture 41 to 56 per cent of the re- 
corded time at 7, 10, and 13 years of age. 
The head generally took the lead in initiat- 
ing the t.n.r. attitude. In no instance was 
a reversed t.n.r. attitude (head averted to 
one side with the arm of that side flexed) 
assumed even momentarily. All this sug- 
gests that the proprioceptive stimulus in 


the neck was operating to bring about the 
natural reflex. 

The process of transformation from t.n.r. 
to symmetrie postures is extremely com- 
plex. It is not a process of simple substitu- 
tion but one of progressive interlocking so 
that neither symmetry nor asymmetry 
gains permanent or complete ascendancy. 
The addiction of the young infant to t.n.r. 
postures is both a symptom and a condi- 
tion of his behavior growth. The infantile 
tar. represents à morphogenetie stage in 
which fundamental neurological coordina- 
tions are laid down to form the framework 
for later postural, manual, locomotor, and 
psychomotor reactions. Indeed, the tn.r. 
is part of the ground plan of the organism 
pervasively identified with its unitary, total 
action system. 

The tn.r. accordingly has an ecology. 
More or less directly it subserves adapta- 
tions to the environment, prior to birth as 
well as later. The t.n.r. helps the fetus to 
accommodate to the conformation of the 
uterine cavity, and it may even facilitate 
the longitudinal presentation and orienta- 
tion of the fetus at the entrance of the 
birth canal. The t.n.r. of the;neonatal in- 
fant is well suited to postural attitudes 
which the child needs to assume when 
suckled at the breast. The activated wind- 
mill tn.r. of the early weeks with its in- 
tensification of grasp responses suggests 
vestiges of arboreal groping and gripping. 
‘The future and formative references of the 
t.n.r., however, are more significant. ‘The 
tur. attitude promotes and channelizes 
visual fixation by the infant on his ex- 
tended hand; it leads to hand inspection, 
to eye-hand coordination, to prehensory 
approach, and eventually to unidextrality. 
Tt contributes to the organization of the 
diagonal reflexes of prone locomotion. It 
reduces the hazard of suffocation to the 
infant and is well adapted to acts of rejec- 
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Ficurp 8. Duration and incidence by ages of the right tonic neck reflex in infant M. H. 


between 2 and 16 weeks of age. 


tion, extrieation, and withdrawal. Elabo- 
rated and inflected, it finally figures in in- 
numerable adult acts of skill, aggression, 
and extrication. Attitudinal asymmetry al- 
ways remains in reflex reserve, as well as 
subject to voluntary mobilization. 


The Principle of Individuating 
Maturation 


This principle may help us to recognize 
the mechanism by means of which the be- 
havioral organism achieves its species char- 
acteristieness and yet at the same time 
makes specific adaptations within its en- 


vironmental field. From the moment of 
fertilization, intrinsic and extrinsic factors 
cooperate in a unitary manner; but the 
original impulse of growth and the matrix 
of morphogenesis are endogeneous rather 
than exogenous. ‘The so-called environ- 
ment, whether internal or external, does 
not generate the progressions of develop- 
ment. Environmental faetors support, in- 
flect, and specify; but they do not engen- 
der the basic forms and sequences of onto- 
genesis. 

Even before the human embryo has a 
nervous system it is a perfectly integrated 
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Fraure 9. Comparable consecutive phases of the athetotic action pattern of A. C., aged 7 
years, and of the spontaneous supine action pattern of a normal infant, G60, aged 4 weeks. 
(From “Correlations of Behavior and Neuro-pathology in a Case of Cerebral Palsy from 
Birth Injury,” by A. Gesell and H. M. Zimmerman. American. Journal of Psychiatry, 1937, 
94, Plate 3.) Eleven phases, with the elapsed time indicated in seconds, are shown side by 
side in vertical columns. These phases may be envisaged as a slashing windmill reaction 
emerging out of and returning to à basic tonie neck reflex attitude. 


organism. It changes in shape and dimen- environment with provisional and prepara- 
sions with each passing hour. It grows. tory arrangements. These forereference 
This process of growth which derives its arrangements are not determined by stim- 
fundamental impulsions and directions from ulation from the outside world. Experi- 
the zygote produces continuous reconfig- ence does not create them. Coghill (1929) 
yonie ves- has shown that the primary neural mech- 


uration, It configures the embr: l 
icle, the blastodermie layers, the skeleton, anism of walking (in Amblystoma) is laid 
the skull, the profile of fetal, infantile, and down before the animal ean respond at all 


adult nose, and the primary organization to its environment. The primary attitude 


of the neuromotor system. of the organism and the initiative of atti- 
The function of the nervous system js to tude are thus intrinsically determined. We 
maintain the integrity of the organism and apply the term “maturation” to this in- 


to anticipate the specific demands of the trinsic and prospective aspect of onto- 
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genetic patterning. Tt has been abundantly 
illustrated in the sequential series of motor 
attitudes which characterize the develop- 
ment of prone and upright postures. The 
pervasive and steady influence of matura- 
tion has also been demonstrated with the 
aid of daily cinema records of behavior in 
a study of 220 consecutive recordings of 
diurnal changes in behavior reported by 
Gesell and Halverson (1942). 

The sequential patterning expresses it- 
self in progressive differentiations within a 
total action system. The basic order and 
the general modality if not the specific 
outline of these differentiations are deter- 
mined by intrinsic factors. The intrinsic 
nature of this determination is most strik-+ 
ingly demonstrated in the marked degree 
of behavior correspondence found in highly 
identical twins, Our studies of twins T 
and C showed that the resemblances in 
the behavior patterns of these twins were 
astonishingly numerous. Thirteen develop- 
mental examinations were analyzed and in- 
ventoried for discrete behavior items; 612 
separate comparative ratings of such items 
were made. There were 99 items of minor 
disparity and 513 items of identical or 
virtually identical correspondence. 

In the field of pellet prehension, this 
parity was very neatly disclosed. A small 
pellet, 8 mm, in diameter, was placed on 
a tabletop before each child, within easy 
reach, At 28 weeks both the twins, being 
somewhat retarded in their development, 
were visually unheedful of the pellet, 
though they definitely regarded a cube. 
At 38 weeks they addressed themselves in 
an identical manner to the pellet. The 
hands were placed in full pronation, the 
fingers were fully extended and spread 
apart in a fanlike manner. The thumb was 
extended almost at right angles. The 
photographic record of their attack upon 


the pellet in the motion pictures shows 
an almost uncanny degree of identity in 
the details of postural attitude, hand atti- 
tude, approach, and mechanism of grasp. 
At 40 weeks there was a crude raking at- 
tack upon the pellet; at 42 weeks this 
raking approach was replaced by a poking 
with the tip of the index finger. These 
changes in prehensory pattern occurred 
contemporaneously in both children. 

Such changes may be regarded as mani- 
festations of the individuating aspect of 
maturation. The maturational mechanisms 
are so firmly entrenched that they are not 
readily transcended by training, as shown 
by experimental studies by the method of 
co-twin control (Gesell and Thompson, 
1929; Strayer, 1930; Hilgard, 1933). 

Maturation and Learning. The intimate 
relationships between maturation and learn- 
ing also are revealed in the behavior of 
identical twins. Simultaneous comparative 
observations of T and C disclosed a funda- 
mental identity of behavior responses in 
the pellet and bottle situation at the age 
of 48 weeks. The twins were in the same 
erib, seated back to back, and each con- 
fronting her own examining table. Two 
examiners simultaneously held a small 4- 
ounce glass bottle in view and dropped an 
S-mm. pellet into the bottle. Three trials 
were made with each child. The examiner, 
having dropped the pellet into the bottle, 
gave the bottle to the child. 

Both children watched this dropping of 
the pellet with the same transfixed atten- 
tion. Both children on the first trial, and 
again on the second trial, seized the bot- 
tle, apparently heedless of the contained 
pellet; but both children on the third trial 
(without, of course, any influence of imi- 
tation) pursued the pellet by poking at it 
against the glass—identical capacity to 
profit by experience. 
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In this instance we find that the corre- 
spondence of behavior patternings extends 
into the minute fields of specific adaptation 
or of learning. It may be readily granted 
that maturational faetors primarily ac- 
count for the similarity in capacity and 
general maturity displayed by these twins. 
Perhaps these same maturational factors 
also account for the more detailed corre- 
spondences, such as the mode of visual 
attention, the primary preoccupation with 
the bottle, and the secondary interest in 
the pellet. Within a brief span of time we 
see the spontaneous behavior patterns un- 
dergo a specific adaptation and call this 
adaptation learning. The distinctive eri- 
teria of maturation and learning, however, 
are not easily applied. 

Let us assume that on the morrow, in 
the pellet-and-bottle situation, both chil- 
dren poke immediately with extended fore- 
finger against the side of the bottle. Is 
this fixation of behavior due to the ex- 
perience of the previous day? Shall the 
assimilative processes of the intervening 
night be regarded as maturation because 
the modification did not occur, in immedi- 
ate response to the situation; or shall it 
be called learning because it is virtually 
a specific adaptation to stimuli recently in 
the external environment? The fixation of 
the poking pattern, however, proves to be 
temporary, because in another lunar month, 
without specific experience, these same 
twins adaptively tilt both bottle and hand, 
and thrust the extended index finger into 
the open mouth of the bottle in pursuit of 
the pellet. Is this incremental differentia- 
tion of behavior pattern to be attributed to 
maturation or to learning? 

The concept of maturation emphasizes 
the unity of the organism and the priority 
of the total pattern of response. The unity 
of the organism is not to be regarded as 


a mystieal abstraction, but as a reality, 
namely, the functional unity of the total 
reaction system. Herrick (1929) identifies 
it particularly with the diffuse nervous net- 
work of 


. . neuropil which pervades the brain sub- 
stance and binds it all together as a func- 
tional unit. Into this neuropil there is à 
continuous discharge from every Sensory 
surface of the body, fluctuating from mo- 
ment to moment but always acting. Here 
growth is going on as long as learning is 
possible, here the total pattern expands, 
and here partial patterns are individuated. 


Here also is the anatomie basis for condi- 
tioning of the Pavlovian type. 

The basic ontogenetic forms of individu- 
ation are the result of maturation, Con- 
ditioning is superimposed, as it were, upon 
a maturational substrate. As conceived by 
Coghill, 


Conditioning of reaction is accompanied 
by restriction (narrowing) of the zone of 
adequate stimulation and concomitant re- 
striction in the field of action. The pri- 
macy of structural basis for this is in the 
mechanism of the total pattern. 


Which pattern, be it remembered, “is a 
growing thing.” 

For this reason all learning involves 
growth. According to Herrick (1929): 


It involves a change, more or less stable 
in the anatomical structure of the body, 
and the neuropil as the most labile part 
of the nervous system plays the most sig- 
nificant part in this reorganization of the 
mechanisms of behavior. 


Maturation and Acculturation. The in- 
dividual comes into his racial (and ances- 
tral) inheritance through the processes of 
maturation. He comes into his social in- 
heritance through processes of accultura- 
tion. These two processes operate and in- 
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teract in close conjunction. Only through 
systematic studies of child development, 
naturalistic, biometrie, and experimental, 
can we gain an insight into the relation- 
ship of maturation and acculturation. Here 
indeed is one of the most comprehensive 
and crucial problems of the life sciences. 
In this problem genetic psychology and 
cultural anthropology have a common stake. 

The distinction between maturation and 
acculturation must not be drawn too 
sharply, but it must be made. Malinowski 
(1037) has characterized culture as “a 
large-scale molding matrix.” His meaning 
is, of course, clear and up to a certain 
point incontrovertible; but in the inter- 
pretation of child development I should 
prefer to reserve the term “matrix” for 
the maturational mechanisms which literally 
establish: the basie patterns of behavior and 
of growth career. A matrix is that which 
gives form and foundation to something 
which is incorporated, in this instance, 
through growth. By growth we do not 
mean à mystical essence, but a physiological 
process of organization which is registered 
in the structural and functional unity of 
the individual. In this sense the matura- 
tional matrix is the primary determinant 
of child behavior. 

Growth is a unifying concept which re- 
solves the dualism of heredity and environ- 
ment. Environmental factors support, in- 
flect, and modify; but they do not generate 
the progressions of development. Growth 
is an impulsion and as a cycle of morpho- 
genetic events is uniquely a character of 
the living organism. Neither physical nor 
cultural environment contains amy archi- 
tectonice arrangements like the mechanisms 
of growth. Culture accumulates; it does 
not grow. The glove goes on the hand; 
the hand determines the glove. And the 
band, by the way, is a primitive survival, 
shockingly similar to the hand of the an- 
cient tortoise who the and 


swam seas 


walked the earth millions of years before 
the advent of man. 


The Principle of Self-Regulatory 
Fluctuation 


Every living organism is a storer and 
distributor of energy. The human infant 
is no exception. His daily cycle of activity 
and rest reflects the way in which he hus- 
bands and expends his energies; it also 
reflects a method of growth, “Aging and 
death may be considered to result from 
the gradual degradation of the original 
energy which caused the formation of 
an organism in the environmental field" 
(Eulenberg-Wiener, 1938). 

The living system during the period of 
active growth is in a state of formative 
instability combined with a progressive 
movement toward stability. The so-called 
growth gains represent consolidations ol 
stability. This opposition between two ap- 
parently opposing tendencies results in see- 
saw fluctuations. The maturing organism 
does not advance in a straight line but 
oscillates along a “spiral” course between 
two self-limited poles. 

A spiral kind of organization was also 
suggested in the phenomenon of reciprocal 
interweaving. The concept of spirality is 
not mystical if, in spite of its vagueness, 
we simply let it denote metaphorically the 
devious but progressive involutions by 
which structure and function are jointly 
matured. The organism at times seems 
to retreat from a locus of maturity which 
it had already attained. Temporarily such 
a retreat may look like an abandonment. 
It would be abandonment if it continued 
on one tangent. The course of develop- 
ment, however, being spiral, turns back 
toward the point of departure; and it does 
not return precisely to this point, It re- 
turns to the same region but at a higher 
level. The neurological result is an inter- 
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woven texture which expresses itself in 
progressive patterns of behavior. The 
wnity of the ground plan of the organism 
is preserved. It is a process of reincor- 
poration and consolidation, rather than one 
of hierarchical stratification. 

Many of the ephemeral variabilities of 
human funetioning may be due to fluctua- 
tions or inconstancies of internal milieu. 
On the other hand, advanced forms of 
adaptive variability may be dependent 
upon a highly stable milieu and a consoli- 
dated developmental organization. Pro- 
ductive modifiability implies stability as 
well as a certain degree of instability. 
Stability and variability coexist not as con- 
tradictory opposites, but as mutual com- 
plements. The relationships are extremely 
complicated and specific. They may be 
studied in a dynamie aspect in narrow fields 
restricted to small periods of duration. 
They may be studied in a developmental 
aspect against the broader time frame of 
the ontogenetic cycle. 

Fluctuation is therefore a normal expres- 
sion of the self-regulatory mechanisms of 
development. Elsewhere we have pre- 
sented objective data illustrating the opera- 
tion of this principle in the development, 
of feeding behavior (Gesell and Ilg, 1937). 
Detailed observations were made on the 
spontaneous self-demand schedule of a 
healthy infant throughout the first year of 
life. This infant, child J, was fed on the 
basis of her own carefully observed de- 
mands, and with minor exceptions her sleep 
was not disturbed. Accurate records of 
times of feeding, food intake, naps; and 
sleeping were made daily by a physician 
and a full-time nurse. This undertaking 
proved to be a long-range experiment 
which revealed the capacities of self-regu- 
lation in an infant who was literally allowed 
to shape her own behavior day. 

Each behavior day was recorded and 
charted. The entire chart for the period of 


a year spreads, on ordinary plotting paper, 
to the formidable length of 7 feet. In the 
accompanying graphs we reproduce sections 
of this chart. Figure 10 covers 49 suc- 
cessive days for the age period of 3 to 10 
weeks. Figure 11 condenses the total ree- 
ord by plotting 60 successive Thursdays 
from 3 to 63 weeks. The charts may be 
read both horizontally and vertically. The 
shaded areas, read across, show the sleep- 
ing periods for a 24-hour cycle. The open 
circles indicate bottle feedings; & figure 
in the circle designates ounces of intake. 

Lines drawn vertically or obliquely con- 
nect these circles and show shifts in the 
times of feeding. Ages in weeks are ranged 
in the vertical column at the left. When 
the chart is examined as & whole, and is 
scanned from top to bottom, it reveals the 
process of adjustment by which an infant 
accomplishes revisions in a schedule of feed- 
ings and sleepings. 

"This process of adjustment is marked by 
fluctuations, particularly in the first quar- 
ter of the year. Compare on the chart 
the schedules at 3 weeks and at 8 weeks. 
(The shaded areas represent stretches of 
sleep; the open spaces, stretches of waking 
activity, including feeding.) At 3 weeks 
there are 7 feedings; at 8 weeks there are 
5 feedings. This reduction was brought 
about by following the cues furnished by 
the infant herself. As early as the age of 
4 weeks the chart gives evidence of a re- 
adjustment; this infant sleeps for a longer 
continuous period prior to the early morn- 
ing and early afternoon bottles; she also 
sleeps longer in the early night; in so do- 
ing she skips her 7 P.M. bottle but demands 
her 11 p.m. bottle at 10 p.m. The result 
of this innovation is a 6-bottle day on 
Thursday of the fourth week, On Friday 
and Saturday she swings back, with deflec- 
iions from her usual routine, to à 7-bottle 
day. On Sunday she advances her adjust- 
ment and has only 6 feedings. During the 
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Figure 10. Child J. Feeding schedule from 3 to 10 weeks. (From The Feeding Behavior 
of Infants: A Pediatric Approach to the Mental Hygiene of Early Life, by A. Gesell and F. L. 


Ilg. Philadelphia: J. B. Lippincott Co., 1937, p. 95.) 
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SUMMARY CHART OF THE BEHAVIOR DAYS OF CHILD J. 
SHOWING SLEEP & FEEDINGS FOR 60 SUCCESSIVE THURSDAYS FROM 3 TO 63 WEEKS 


AGE O'CLOCK AM. ———————————— MPM. 
WKS, 1212 34 5678 9 101112 1 2 3 4 5 6 7 8 9 101112 NOTATIONS 
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Fiqure 11. Child J. Sleep and feeding for 60 successive Thursdays from 3 to 63 weeks. 
(From The Feeding Behavior of Infants: A Pediatric Approach to the Mental Hygiene of 
Early Life, by A. Gesell and F. L. Ilg. Philadelphia: J. B. Lippincott Co., 1937, p. 97.) 
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Fraure 12. Child C. Sleep and feeding from 13 to 25 weeks. (From The Feeding Behavior 
of Infants: A Pediatric Approach to the Mental Hygiene of Early Life, by A. Gesell and F. L. 
Ilg. Philadelphia: J. B. Lippincott Co., 1937, p- 101.) 
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next 2 weeks she “settles down” to a rela- 
tively steady schedule of 6 feedings. But 
her morning and afternoon periods of day- 
time wakefulness are gradually widening, 
as shown by almost diurnal fluctuations in 
her schedule. 

Superficially, these charted fluctuations 
seem to be irregular and whimsical. Looked 
at in perspective, however, they prove to 
be expressions of a basic mechanism of ad- 
justment. The fluctuations are tentative 
approaches and approximations to a fu- 
ture schedule. When a future schedule is 
attained it, too, undergoes fluctuations di- 
rected toward a yet more future schedule. 
This is a growth process; or, if one prefers 
another concept, this is how the organism 
“learns.” 

The range of fluctuation in feeding sched- 
ules varies with different infants. In some 
the coefficient of fluctuation is high; in 
others, it is low. The latter accommodate 
themselves most readily to imposed sched- 
ules. In this category falls child C, whose 
feeding schedules are charted in Figure 12. 
The chart is plotted in terms of weeks 
rather than days. Although the diurnal 
variability is somewhat obseured by this 
condensation, the chart reveals the type of 
infant who shows a high degree of punctu- 
ality in his self-demands. 

The almost periodic fluctuation dis- 
played in the acquisition of sleep rhythms 
is shown in Figure 13. The neonate sleeps 
most of the 24 hours of day and night. His 
brief waking periods are largely spent in 
feeding, but even in these periods he may 
be in a somnolent stage, suggestive of fetal 
“hibernation.” Sleep is not à reflexive 
type of reaction which comes to immediate 
completion with birth. Even in the uterus 
the infant is “learning” to awake and to 
sleep. A developmental ‘process of differ- 
entiation is already taking place whieh will 
sharpen postnatally into rhythmie distine- 


tions between sleep and activity. As early 


as 6 weeks the infant may become fussy 
at evening because he desires sociability or 
perceptual experience in preference to sleep. 
Often he quiets if he is allowed to remain 
in a room where he may watch persons 
move about or may regard the lights. 
Physiologically, we may think of this as a 
method of acquiring the ability to postpone 


10 14 18 22 26 30 34 38 42 


Age in Weeks 
Foure 13. Child J. Sleep chart from 4 to 
40 weeks. (From The Feeding Behavior of 
Infants: A Pediatric Approach to the Mental 
Hygiene of Early Life, by A. Gesell and F. L. 
Ilg. Philadelphia: J. B. Lippincott Co., 1987, 
p. 99.) 
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and to channelize sleep, which formerly en- 
grossed almost the entire cycle of the day. 

As the infant matures, the total duration 
of sleep per day constantly fluctuates but 
steadily diminishes. This is indicated in 
the accompanying graph (Figure 13), which 
plots the average hours of sleep per week, 
and the extremes of variation within each 
week, for child J from 4 to 40 weeks. It 
will be noted that the ups and downs show 
a rhythmic character. But the downs in 
the end exceed the ups, 80 that the aver- 
age amount of diurnal sleep falls from 19 
hours in the fourth week to 13 hours in 
the fortieth week. The number of naps 
likewise may rise and fall repeatedly but 
with a trend toward reduction. Usually 
the early morning and evening naps are 
the first to shorten and .to disappear by 
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merging with the night sleep. The later 
morning and the afternoon naps persist 
ordinarily throughout the first year. There 
is a kind of competition between these two 
naps. Sometimes as early as 28 weeks the 
afternoon nap shortens and soon gives way 
to the morning nap. Typically, however, 
there is a longer period of fluctuation and 
readjustment, and the afternoon nap wins 
out and gains ascendancy in the daily 
schedule by the beginning of the second 
year. 

Such progressive fluctuations, culminat- 
ing in a more stable response, are charac- 
teristic of all behavior development, in- 
cluding feeding behavior. The fluctuations, 
instead of being regarded as undesirable or 
as fortuitous irregularities, should be inter- 
preted as effortful attempts on the part of 
the organism to accomplish increasingly 
mature adjustments, From this point of 
view, fluctuations have a positive function 
in the economy of growth and learning, 


The Individuality of Growth Careers 


By virtue of the foregoing principles the 
human infant shows a strong tendency to 
develop along well-defined morphogenetic 
lines characteristic of the species, In- 
herited engrams, or comparable regulators, 
not only determine behavior forms eom- 
mon to the race, but they also determine 
behavior modes and idiosynerasies peculiar 
to the individual. The growth career of 
each individual infant assumes a distinc- 
tive pattern. 

The range of individual differentiation is 
wide and diverse, Only in extremely simi- 
lar monozygotic twins do we find a high 
degree of developmental correspondence be- 
tween two individuale. In such twinship 
the resemblance may extend even to the 
timing and the minute details of physical 
and behavioral patterning. A study of 
twins A and B (Gesell and Blake, 1936) 


may be cited here to indicate the preci- 
sion with which the ontogenetic mechanisms 
operate. 

These twin girls at the age of 12 years 
presented a duplication of bilateral colo- 
boma involving each of their four eyes. 
These colobomas were amazingly alike in 
size, shape, position, and pigmentation. 
Genetically each coloboma traced back to 
a defective closure of the fetal ocular cleft. 
If a single “environmental” adversity 
caused the notching of the optie cup (in an 
embryo approximately 7 mm. long) it must 
have operated coincidentally within an ex- 
tremely brief and critical interval on four 
rapidly organizing structures which simul- 
taneously reached identical levels of ma- 
turity. This is an excessively remote pos- 
sibility, It is still more unlikely that four 
defects of as many choroids, so similar in 
size, outline, position, and pigmentation, 
could have occurred at different times in 
consequence of four separate moments of 
infection, of irritation, or of damage neatly 
directed at each of the four eyes. It is, 
however, conceivable that the original sin- 
gle zygote or the constitutive factors in 
the twin embryos, which already held the 
hereditary determiners of all four eyes, held 
also the specific factors (or mutations) 
which delimited the development of the 
choroid. Similar specific factors would like- 
wise account for the persisting remnant of 
the left hyaloid artery and for the corre- 
spondences of the shape and refraction of 
the four eyes. These eyes were derived 
from a single cell with one genetic consti- 
tution. Similar specific factors must also 
account for the striking resemblance in the 
emotional, intellectual, and motor make-up 
of these twins, including even their hand- 
writing and the spellings and comparable 
misspellings of simple dictated words, such 
as day, eat, sit, let, box, belong, door, yes, 
low, soft. 


THE INDIVIDUALITY OF GROWTH CAREERS 


Numerous studies of twins are now avail- 
able for further analysis of the influence of 
genetic and epigenetic factors in the pro- 
duction of individuality (Carter, 1940). 
The medical literature on the pathological 
correspondences in twins is particularly 
suggestive with respect to the intrinsic de- 
velopmental factors involved. 

We have studied one highly identical pair 
of twins at the Yale Clinic of Child Devel- 
opment over a period of 20 years. By re- 
peated physical and mental measurements, 
by systematie motion-pieture records of be- 
havior and experimental observations using 
the method of eo-twin control, we have fol- 
lowed the life careers of these twin girls 
from infaney to adolescence (Gesell and 
Thompson, 1941). In the co-twin control 
studies, we trained one twin (T) and re- 
served the other twin (C) as a compara- 
tive control, to determine the effects of in- 
ive training in such sample functions as 
limbing, block-building, vocabulary, 
and manual coordination. These effects 
proved to be relatively impermanent: the 
untrained twin attained the equivalent skill 
as soon as she reached the requisite ma- 
turity, Numerous tests at advancing ages 
revealed an amazing parallelism in their 
physieal and mental growth. 

On close analysis, however, even this re- 
markably similar pair of twins presented 
consistent individual differences, many of 
which could be traced back to infancy. 
The differences are slight but they are 
durable. Here are some of them. T is 
quicker, more direct, more decisive; C is 
more deliberate, more inclusive, more re- 
laxed. T is a bit brighter; but C is more 
sociable, more communicative. T shows a 
predilection for straight and angular lines 
in her drawings of a house, of smoke, of 
curtains, and of balloon strings. C favors 
curves. Her curtains are flounced, her 
smoke curls. In attentional characteristics, 
T's pick-up is more prompt, she focalizes 
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more sharply, is more alert for details. C's 
attention is more generally alert, more im- 
aginative, more roying, ‘These differences 
are slight in degree; but they are perma- 
nent in the perspective of 14 years, They 
are permanent because they are constitu- 
tional. 

The remarkable correspondences in many 
instances of twinship serve to emphasize 
the frequency and diversity of develop- 
mental variability among ordinary siblings. 
Some of the variations can be interpreted 
in terms of the ontogenetic principles 
which have just been outlined. Motor in- 
eptitudes, for example, may arise out of 
exaggerations or defects in the process of 
reciprocal interweaving; many so-called re- 
gressions, likewise. The different modes by 
which children learn to walk and to run 
are impressive for variety of style, And 
often a style of acquiring motor control 
pervades other fields of behavioral adapta- 
tion. It is increasingly clear that many 
behavior difficulties with accompanying 
personality manifestations are based upon 
confused laterality or faulty functional 
asymmetry, Many forms of abnormality 
in mental life can be construed, following 
Coghill's suggestion, as due to excessive in- 
dividuation, We have already called atten- 
tion to tbe wide range of individual differ- 
ences with respect to the amplitude of self- 
regulatory fluctuations. A thoroughly 
healthy individual is not likely to display 
any extreme deviations or deficiencies in the 
physiology of development represented by 
the five ontogenetic principles which have 
been deseribed. 

Nature js infinite in variety and varia- 
bility. Even identical twins are not per- 
fectly identical. The popular impression 
that all babies are much alike, especially 
young babies, cannot be confirmed. This 
impression has received some scientific sup- 
port. from psychologists who hold that the 
behavior of infants is chiefly patterned 


366 


THE ONTOGENESIS OF INFANT BEHAVIOR 


through conditioning processes and through 
specifie learning. 

On the basis of the conditioning theory 
of development, individual differences at 
birth are slight and inerease with age. The 
investigations at Yale, including the de- 
tailed biogenetic studies of twins T and C, 
of the normative infants and selected sub- 
jects of the naturalistie survey all point in 
a different direction. One study (Gesell, 
assisted by Ames, 1937) was based upon 
an analysis of the cinema records of five 
different infants. The children were photo- 
graphed under homelike conditions at 
lunar-month intervals throughout the first 
year of life, These extensive cinema rec- 
ords embraced the major events of the in- 
fant's day—sleeping, waking, bath, dress- 
ing and undressing, feeding, play, and so- 
cial behavior at advancing age levels. Ad- 
ditional cinema records and psychological 
observations of the same children were 
made at the age of 5, 

A trained and unbiased observer (L.B.A.), 
who had never seen the infants, made a 
detailed analysis of the cinema records cov- 
ering the first year of life. On the basis 
of the objective evidence of the films alone, 
an estimate of fifteen behavior traits was 
made and the children were arranged in 
rank order for each trait. The same chil- 
dren were again studied at the age of 5 and 
were again rated with respect to the fifteen 
behavior traits which they had displayed in 
infancy. The two appraisals were made in- 
dependently. 

Is the strength of a behavior trait in the 
first year of life predictive of a similar 
strength in the fifth year? The fifteen 
traits of behavior individuality which were 
considered were: (1) energy output, (2) 
motor demeanor, (3) self-dependence, (4) 
social responsiveness, (5) family attach- 
ment, (6) communicativeness, (7) adaptiv- 
ity, (8) exploitation of environment, (9) 
“humor” sense, (10) emotional maladjust- 


ment, (11) emotional expressiveness, (12) 
reaction to success, (13) reaction to restric- 
tion, (14) readiness of smiling, (15) readi- 
ness of crying. 

For each child and for each trait at 1 
year and again at 5 years a comparative 
judgment was made. Out of the 75 com- 
parative judgments, 48 coincided; 21 
showed a displacement of 1 rank order 
only; 5, a displacement of 2; and 1, a dis- 
placement of 3 (Figure 14). 

Every infant seems to have what may 
be called a motor habitude or characteris- 
tieness which expresses itself in postural 
demeanor and modes of movement. This 
characteristicness is difficult of description 
because it is the compound result of nu- 
merous factors, including skeletal frame, 
disposition of musculature, speed, synergy, 
smoothness and precision of action. 

Some of these factors, however, yield to 
quantitative study. One of the most ac- 
cessible of these is laterality. A consistent 
laterality in both handedness and footed- 
ness showed itself in all the children. 

In general bodily control and also in 
manual dexterity, the four children for 
whom quantitative data were secured read- 
ily fell into the following rank order: 1, 
boy D; 2, boy A; 3, girl B; and 4, boy B. 

Several hundred feet of cinema records 
were available for measuring the prehen- 
sion time of these children in controlled 
normative situations. The interval con- 
sumed between the zero moment of reach- 
ing to the moment of grasp of the test 
object was computed by counting cinema 
frames. Each frame has a time value of 
0.05 second. The prehension time (that 
is, the reach-grasp time) increased with the 
rank order as follows: boy D (rank order 
1), 40 seconds; boy A (rank order 2), 47 
seconds; girl B (rank order 3), 50 seconds; 
and boy B (rank order 4), 60 seconds. 

In these time values we apparently have 
a rather basie trait of motor individuality, 
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for this rank order held up with consist- 
eney when the patterns of prone progres- 
sion were measured in detail. For these 
measurements over 1000 feet of film de- 
picting creeping behavior were available. 


RANK ORDER 


a single forward placement of each of the 
four members, The total time required for 
one creep advance was determined for each 
of the subjects in turn. The time values 
ranged from 0.7 to 1.6 seconds for such & 
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TicvmE 14. Rank order profiles for individuality traits in infancy and at 5 years. 


Creeping speed, like prehension time, 
was measured by counting frames, in this 
instance the number of frames whieh re- 
corded à forward movement of a hand or 
of a leg. A creep advance represents à 
single cycle of progression accomplished by 


single ereep advance. Once more the re- 
sulting rank order was identical with that 
just given in the preceding paragraph. 
In other stages of prone behavior— 
amely, the near-step advance and the one- 
step advance—as well as in simple hands- 
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and-knees creeping, the time values for the 
four children retained their characteristic 
motor rank order. 

Another individual difference asserted it- 
self with respect to the age at which the 
various stages of prone locomotion were 
attained. For example, the ages when the 
near-step stage was attained were: boy D, 
36 weeks; boy A, 40 weeks; girl B, 48 
weeks; boy B, 48 weeks. When the nascent 
ages for the entire sequence of 23 stages 
in the ontogenesis of progression are ex- 
pressed in terms of summated rank for 
each of the four children, we get a signifi- 
cant series of values: boy D, 38; boy A, 
43; girl B, 70; boy B, 78. Again the rank 
order remains true to the characteristic 
order established by the measurement of 
specifie motor traits. 

Another einema study (Ames, 1940) on 
the constancy of individual differences ana- 
lyzed the locomotor and manual behavior 
of eight infants over a 3-year period. When 
the eight subjects were arranged in rank 
order with regard to speed of combining 
pellet with bottle and eup with spoon, 
creeping speed, and time of attaining suc- 
cessive stages of prone behavior, six re- 
tained the same relative rank order for 
each type of behavior. Only two subjects 
varied in position. Such psychomotor con- 
stancy bespeaks a persisting factor in the 
make-up of individuality. 


Developmental Studies by Projective 
Techniques 


More recent investigations at the Gesell 
Institute of Child Development have dem- 
onstrated that projective techniques reveal 
developmental progressions as well as dis- 
tinctive traits of individuality. These 
traits, themselves, evidently undergo ma- 
turity changes with growth. The several 
Rorschach variables (movement responses, 
color responses, shading responses, and the 


like) change in a characteristic manner 
from age to age. Even the general charae- 
ter of the total response at a given age is in 
some measure predictable. Ames and asso- 
ciates (1952) have shown the presence of 
maturational factors for each of thirteen 
age levels from 2 to 10 years. Similar mech- 
anisms may well operate throughout the 
following decade. 

The child’s reactions to the Rorschach 
ink-blots do not become steadily better in- 
tegrated as he grows older. Ages of rela- 
tive equilibrium alternate to some extent 
with ages of lessened equilibrium, An age 
period whieh appears to be well organized 
may be followed by a period which suggests 
inner disturbance. 

Such fluctuations must be interpreted 
with clinical caution. A total configuration 
of response, which in an adult might signify 
disturbance, may be benign or even typical 
in a young child, The same is true of so- 
called danger signals such as contamination 
and confabulation, use of oligophrenie de- 
tail, pure color response, and perseveration, 
of a single response. 

Developmental trends have also been 
identified in child responses to the pro- 
jective technique of Hellersberg and the 
Kaleidoblock test of Lowenfeld (Ames and 
Hellersberg, 1949; Ames and Learned, 
1952a). An additional volume by Hoeber 
on Rorschach responses in late life (ages 
70-100) is in press. 


The Stability of Mental Growth 
Careers 


In illustrating the principles of develop- 
ment, wé have most frequently referred to 
motor and psychomotor characteristics. 
This is natural because these so-called mo- 
tor phenomena are the most objective and 
measurable. It must not be thought, how- 
ever, that the ontogenetic principles oper- 
ate only in the motor sphere. It will be 
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well to inquire whether they do not per- 
vade the total domain of psychological 
growth, including language, adaptive, and 
personal-social behavior. 

Growth is a morphogenetic process of 
progressive individuation and integration 
which leads to specific ends, To a consider- 
able extent these ends are inherent in the 
organism. The organism also displays à 
prodigious capacity to adapt to cireum- 
stances, exigencies, and adversities. In this 
sense the growth of the individual is plas- 
tic and labile. But the individual retains 
durable characteristicness, and this is the 
stable aspect of growth. 

The writer, in 1928, published the mental 
growth curves of thirty-three infants and 
young children whose behavior develop- 
ment had been repeatedly appraised by 
clinical examinations. We have followed 
the subsequent careers of thirty of these 
children, who are now in their teens or 
older. By comparing the early with the 
later findings, we can in retrospect deter- 
mine the predictiveness of the first ap- 
praisals, many of which were made during 
the first year of life. 

The group of thirty cases comprised a 
wide variety of developmental conditions: 
normal, retarded, mentally defective, su- 
perior, premature and postmature infants, 
a case of cerebral palsy with approxima- 
tions to normal mentality, cases of eretin- 
ism, mongolism, hemihypertrophy, and 
pubertas praecox. 

How consistent over a decade and more 
have been these mental growth careers? 
In no instance did the course of growth 
prove whimsical or erratic, In only one 
case within the period of 10 years was 
there a marked alteration of trend, namely, 
from a low average to a high average level 
(child B.D.). In a few defectives there 
was a progressive retardation without de- 
terioration. For all others there was a 
maintenance of the general trend which 


was ascertained by the early examinations. 

Graphs were plotted for DQ and IQ, 
but the detailed case records also incor- 
porated after each examination our clini- 
cal appraisals, which were by no means al- 
ways identieal with the psychometric quo- 
tients. These interpretive clinical judg- 
ments, we believe, have more significance 
than the raw quotients in investigating the 
consistency and stability of mental growth 
careers. 

Our clinical evidence based on normative 
determinations demonstrates a high degree 
of consistency in the trends of early and 
later growth, Take, for example, the six 
siblings reported elsewhere (Gesell, 1928) 
as children D.E, EF. F.G, G-H, Hil, 
and LJ. Three of these children over a 
period of 10 years have clung unmistak- 
ably to a normal course of behavior devel- 
opment; the other three, as decisively, to 
a subnormal course. It took no diagnostic 
subtlety to distinguish between these two 
kinds of growth potentiality on the basis 
of one behavior examination in infancy. 
The point is that these infant behavior pic- 
tures were unambiguously prophetic of the 
later careers. The predictions, therefore, 
were accurate. They were safe, also, be- 
cause nature is never sO whimsical as to 
mix up sectors of the growth curves of two 
sets of individuals as differently endowed 
as D.E. and LJ. (Figure 15). 

In a similar way the predietive estimates 
of three distinetively superior children in 
our group did not miss the mark. The 
estimates were made before the children 
could read or write, which means that there 
was a high degree of indieativeness in the 
early behavior symptoms. 

In less well-defined behavior pictures, 
equally confident predietions are not forth- 
coming because we do not have the tech- 
niques or acumen to identify and assess 


the indicators; but a comparable latent 


370 


THE ONTOGENESIS OF INFANT BEHAVIOR 


predietiveness resides in these pietures as 
well. 

When there is a fairly even balance be- 
tween the endogenous and the sustaining 
or exogenous factors, the trends of mental 
growth, whether subnormal, superior, or 
mediocre, are likely to be the most con- 


to reckon repeatedly in cases of atypical 
and irregular behavior development. The 
concept of insurance factors is not mys- 
tieal. It is derived from experimental em- 
bryology and from clinical observation. 
The surgical excisions, transplantations, 
and other interferences with the growing 
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Ficure 15. Growth graphs of D. E. E. F. F. G., G. H, H.I, I.J. (From Biographies of 
Child Development: The Mental Growth Careers of Eighty-four Infants and Children, by A. 


Gesell, B. M. Castner, H. Thompson, and C. S. 


p. 26.) 


sistent. Developmental diagnosis and prog- 
nosis then come nearest to their mark. 
When, however, the organism is under 
stress of distortion because of unfavorable 
conditions, its ultimate adjustments as ex- 
pressed in growth characteristics become 
least predictable. There are too many vari- 
ables to appraise. External environment 
can be estimated with some shrewdness; 
but not so readily the internal developmen- 
tal reserves. 

These hidden reserves are the intrinsic 
insurance factors with whieh we have had 


Amatruda. New York: Paul B. Hoeber, 1939, 


tissues of laboratory embryos have dem- 
onstrated that the organism is protected 
with a remarkable fund of reserve mech- 
anisms which promptly or gradually move 
into every breach and fill it in some way, 
either through regeneration or compensa- 
tory and substitutive growth. If the lesion 
is too great, the organism dies, If the le- 
sion is not too severe, and the organism 
not too old, growth may continue in a 
more or less normal manner. 

In the development of the nervous sys- 
tem and in the ontogenesis of behavior, the 
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human organism displays comparable in- 
surance mechanisms. Locked in inner re- 
cesses beyond diagnostie scrutiny are re- 
serve faetors which may come to the res- 
cue when development is retarded or im- 
paired. As a poison stimulates the forma- 
tion of antibodies, so certain errors or de- 
pressions of development stimulate a regu- 
latory self-correction. These reserve fac- 
tors, however, are not a single generalized 
capacity. They are specific biochemical 
and somatie structures almost infinite in 
number and variety, and of many degrees 
of availability, They are present in de- 
fective as well as normal individuals. They 
are probably most abundant in the most 
vital and best endowed. Vitality is an in- 
dex of the plenitude and vigor of these 
very insurance factors. In spheres of be- 
havior they operate not only during the 
period of growth, but also in old age, at 
least in the most “vital” individuals. 

If there is a principle of uncertainty in 
the physiology of development it is a bio- 
logical principle which rests upon impor- 
tant individual differences with respect to 
these insurance factors. Since they vary 
in amount, it is difficult to ascertain their 
strength in those inscrutable infants who 
present an inadequate and yet not de- 
cisively defective behavior picture. Here 
diagnosis must be wary, sometimes for à 
whole year or more, because sometimes the 
insurance factors come tardily and slowly 
into full force. But if they are present, 
and if the attendant conditions permit, they 
will ultimately assert themselves. When 
there is no counteracting deteriorating proc- 
ess, the tendency of growth will be toward 
something better and toward an optimal or- 
ganization of the available equipment. 


General Conclusion 


Behavior at all stages of development is 
patterned. Patterning is displayed in the 


phase of the moment, in the dynamic se- 
quence of specific behavior events, and in 
the progressive differentiations of the onto- 
genetic cycle. 

The forms of behavior are governed by 
laws of developmental morphology, and 
these forms can be analyzed in terms of 
time and space. 

The basie configurations, correlations, 
and successions of behavior patterns are de- 
termined by a process of maturation. The 
tenacity of this process has been demon- 
strated by developmental studies of both 
premature and full-term infants and by 
experimental studies of monozygotic twins. 

The róle of maturation is most conspicu- 
ous in the fetus and infant, but it persists 
throughout the life cycle until the growth 
potential completely subsides. 

A psychic constitution is more than a 
general diathesis. It is a structured prod- 
uet of growth. It endures, but it also 
changes during the life cycle. 

The psychic individual is a distinctive 
entity by virtue of a certain characteristic- 
ness in his manifold behavior tendencies 
and in his secular pattern of growth, Such 
charaeteristieness can be investigated from 
the standpoint of form and can be formu- 
lated by morphographie methods. A sys- 
tematic study of the ontogenesis of behav- 
ior thus becomes a psychomorphological ap- 
proach to the ancient problem of constitu- 
tion and type. 
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Introduction 


Learning may be said to occur whenever 
behavior undergoes incremental modifica- 
lion of a more or less permanent nature as 
a result of activity, special training, or ob- 
servation. To say that learning involves 
an incremental modification is to distin- 
guish it from fatigue, which is also due to 
activity, but with which a performance 
decrement associated. By indicating 
that the learning process involves a more 
or less permanent modification, we differ- 
entiate it from sensory adaptation, which 
disappears soon after removal of the stimu- 
lating circumstances. Finally, by including 
the statement that learning depends upon 
activity, special training, or observation, 
we point to the fact that it differs from 
modification whieh depends upon matura- 
tion per se. 

In order to approximate complete cover- 
age of experimental investigations on 
learning in children, one must take cogni- 
gance of conditioning, acquisition of motor 
skill, memorizing and related mnemonic 
functions, and problem solving. 

Investigations of learning in children, 
rather than introducing new problems and 
essentially novel techniques, have followed 
the Jeads of animal and adult human psy- 
chology. The first investigation of condi- 
tioned responses in children (Krasnogorski, 
1909) involved modification of the tech- 
nique of Pavlov, who more than a decade 
earlier had begun bis pioneer investigations 


is 
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on conditioned salivary response in dogs. 
Researches on learning of motor skills in 
children began to appear some time after 
the experiments of Thorndike (1898) and 
Small (1899) on animals and those of Bryan 
and Harter (1897), Swift (1903), and Book 
(1908) on learning of skills by human 
adults. The earliest published experiments 
on learning of motor skills which involved 
children as subjects are those of Judd 
(1908) on dart throwing and those of Hicks 
and Carr (1912) on maze learning. In re- 
searches carried out since 1912 the maze 
technique has figured prominently. 

Investigations of mnemonic processes in 
children began shortly after Ebbinghaus’s 
pioneer study on himself. Jacobs (1887) 
devised the memory-span test and used it 
with children. Binet and Henri (1894) 
worked with the memory span and in- 
cluded memory-span tests in their intelli- 
gence scales. Several of the early memo- 
rizing experiments (Steffens, 1900; Pent- 
schew, 1903; Radossawljewitseh, 1907) in- 
volved children incidentally. 

Problem solving, apart from that inci- 
dentally involved in the school subjects, 
has been extensively investigated only in 
comparatively recent; years. Nevertheless, 
Lindley (1897) studied how children and 
adults solve various unjeursal puzzles, He 
also, as we shall indieate more fully later, 
made some pertinent observations on differ- 
enees in the way in which children and 
adults attack such problems. Widespread 
interest in the experimental investigation of 

374 


THE CONDITIONED RESPONSE 375 


problem solving by children has, however, 
appeared only since publication of Kóhler's 
(1925) researches on problem solving in 
apes. Investigations of the róle of incen- 
tives and of various other factors relating 
to economical learning have also followed 
leads given by animal and adult human 
psychology. 

In many investigations of learning, in- 
clusion of children has been merely inci- 
dental. Early students of child develop- 
ment, although they investigated many 
other problems with children directly, 
tended, as far as learning was concerned, 
to aecept and apply results obtained with 
animals and human adults, This accounts, 
in part at least, for a long delay in the ap- 
pearance of researches aimed at determin- 
ing how children learn. 


The Conditioned Response 


During his study of gastric secretion in 
dogs, Pavlov (1889-1890) observed that 
stimuli frequently associated with the pres- 
ence of food become, in themselves, ade- 
quate to arouse secretory responses such 
as salivation. Salivation in response to 
hitherto neutral stimuli, such as sounds and 
skin irritation, was later referred to by 
Pavlov (1903) as a psychic secretion. 
Bekhterev, another Russian investigator, 
began in 1906 to develop what he termed 
associative reflexes in dogs. In response 
to shock on the foot or leg, withdrawal or 
protective reflexes were aroused. Bekhterev 
observed elicitation of similar reflexes by 
previously neutral stimuli after such had 
been presented in association with shock. 
Numerous researches based upon the above 
observations were soon carried out by Pav- 
lov, Bekhterev, and their students. 

That conditioned responses are relatively 
simple habits is doubted by no psycholo- 
gist. Much of the controversy concerning 
them hinges upon the claim of Pavlov, 


Watson, and others that all learning, no 
matter how complex, results from condi- 
tioning. Habits are referred to by these 
investigators as chains of conditioned re- 
flexes, or as compound conditioned re- 
sponses. Our present discussion will avoid 
theoretical issues by describing the condi- 
tioned response in children merely as a 
type of habit formation. Whether or not 
all learning may adequately be envisaged 
in terms of conditioning will be determined 
only after more data are available. For 
an excellent discussion of the present status 
of this controversy the reader is referred 
to Hilgard and Marquis (1940) and Hilgard 
(1948). 

Prenatal Conditioning. The possibility 
that certain “reflexes” of the newborn are 
responses conditioned prior to birth (Holt, 
1931) has led several investigators to at- 
tempt conditioning of fetuses! The two 
earliest attempts (Ray, 1932; Sontag and 
Wallace, 1934) were either unsuccessful or 
ambiguous in result. However, Spelt (1938, 
1948) has reported success. Details of the 
experiment are reported in the latter pub- 
lication. Responses of 16 fetuses between 
the ages of 7 and 9 months were studied 
through application of tambours to the 
mother’s abdomen and also through ma- 
ternal responses to felt movement. The 
recorded data are illustrated in Figure 1 
and described in the legend. 

A loud clapper elicited movement in all 
but the youngest fetuses. Before condition- 
ing, there was never any response to vibro- 
tactile stimulation of the maternal ab- 
domen. In some cases, as few as 15 paired 
stimulations elicited movement to the tac- 
tile vibration alone. From 5 to 11 suc- 
cessive conditioned responses were obtained. 
One fetus which was studied extensively ex- 

1 See Dennis (1943), who discusses this problem in 
detail and maintains that, despite the views of Holt 


and others, responses of the newborn are products 
of maturation rather than conditioning. 
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Sample kymograph records from fetal conditioning study. (From “The Condi- 


tioning of the Human Fetus in Utero,” by D. K. Spelt. Journal of Experimental Psychology, 
1948, 38, 344. By permission of the publisher.) A, showing response to both stimuli, and 
B, showing response to CS, obtained from same S. C is a record from a non-pregnant control 
S. D shows result of applying CS alone in late pregnancy without previous conditioning trials. 


hibited retention of conditioning over a pe- 
riod of 18 days. It also demonstrated ex- 
perimental extinction and spontaneous re- 
covery. Control experiments utilizing the 
vibrotactile stimulus alone demonstrated 
that movement to vibration does not de- 
velop as a function of age. The condi- 
tioned-response procedure applied to non- 
pregnant subjects produced nothing simu- 
lating the results obtained with pregnant 
subjects. These findings, and the fact that 
the mothers knew nothing of the nature of 
the experiment, or indeed that they were 
serving in an experiment, support the claim 


that the movements were fetal and not pro- 
duced by maternal reactions, Although ma- 
ternal movements, breathing, and sighing, 
distorted the records, the fetal movements 
were readily discerned. 

Conditioning in Newborn Infants. Con- 
ditioning experiments on infants in the first 
week of life have been reported by Marquis 
(1931), Wenger (1936) and Wickens and 
Wickens (1940). In the investigation by 
Marquis, 10 infants between the ages of 2 
and 9 days were stimulated with a buzzer 
for 5 seconds prior to each feeding period. 
Within 5 days of training, 8 of these in- 
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fants began to exhibit sueking and mouth- 
opening responses to the buzzer, Corre- 
lated diminution of crying and of general 
activity also appeared. Four control in- 
fants stimulated with the buzzer, but with- 
out associated food, failed to exhibit condi- 
tioned responses. 

This experiment is criticized by Wenger 
(1936) on the basis that controls were in- 
adequate and observation of responses too 
subjective. He failed to obtain condi- 
tioned feeding reactions in two newborn 
infants. That newborn infants may be con- 
ditioned, however, is shown by results ob- 
tained in his experiments involving eyelid, 
limb withdrawal, and respiratory responses. 
In conditioning of eyelid responses the un- 
conditioned stimulus was a flash of light 
and the conditioned stimulus a tactile vi- 
bration of the foot, Tactile vibration pre- 
ceded light by 3 seconds. During control 
tests, six 9-day-old infants exhibited lid re- 
sponses to a tactile stimulation of the foot 
in 29 per cent of the presentations. The 
range was from 23 to 34 per cent. Infants 
with whom conditioning begin on the sec- 
ond day of life, however, reached percent- 
ages of 58 to 74 by the ninth day. Acqui- 
sition curves showed much daily fluctuation, 
and Wenger therefore concluded that, al- 
though conditioning is undoubtedly present, 
it is quite unstable. 

Wenger also obtained conditioning when 
the unconditioned stimulus comprised an 
electric shock which elicited foot with- 
drawal and respiratory changes. Tactile 
vibration at the sternum served as the con- 
ditioned stimulus. One infant which ex- 
hibited no flexion responses to tactile stim- 
ulation 2 days after birth was, by the ninth 
day, making such responses to 50 per cent 
of the stimulations. 

More acceptable evidence of conditioning 
than could be obtained with tactile vibra- 
tion at the sternum was disclosed when a 
tone of 1084 cycles, and having a loudness 


of 50 decibels above the adult threshold, 
was substituted. Under these conditions, 3 
infants exhibited conditioned flexion and re- 
spiratory responses. Two infants trained 
with a flash of light as the conditioned stim- 
ulus also exhibited conditioned withdrawal. 
They reached a mean percentage of 46 with- 
drawals. The percentage for controls of the 
same age was 13. In this, as in all the 
earlier experiments, conditioning was far 
from stable, 

Wickens and Wickens (1940) criticize the 
results of the above studies on conditioning 
in neonates chiefly on the ground that con- 
trols were not adequate. Their own study, 
involving 36 infants younger than 10 days, 
utilized shock to the right foot as the un- 
conditioned stimulus and the sound of a 
buzzer as the conditioned stimulus. An ex- 
perimental group of 12 infants was given 
36 paired stimulations of buzzer and shock, 
12 each day for 3 days. One control group 
was tested at intervals with the shock 
alone. Another was tested with the buzzer 
alone. This was to check the possibility 
that maturation might make the infants re- 
sponsive to the buzzer. In subsequent tests 
with the buzzer alone, the experimental and 
first-mentioned control groups gave similar 
results, This was true in terms of the num- 
ber of responses to the point of extinetion 
and for spontaneous recovery on the next 
day. Only 1 infant out of the 12 in the 
second control group gave any response to 
the buzzer, thus showing that maturation 
alone could not account for results with the 
other groups. A check demonstrated that 
the results eould not be attributed to arti- 
facts of the experimental situation, Two 
possible explanations of the failure to find 
a difference in the buzzer-shock and shock 
alone groups are mentioned. The most 
likely explanation is that both the shock 
and the buzzer constituted a change in the 
stimulus complex and that the infants were 
conditioned to such a change rather than 
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to the buzzer or shock as such. More spe- 
cifically, it may be that the shock repre- 
sents a change as well as a stimulus for re- 
flex withdrawal. The sound of the buzzer, 
especially when presented in the same con- 
text as the shock, also represents a change 
in the same stimulus complex. It does not 
seem strange, therefore, that withdrawal 
should occur to the buzzer even though it 
has not been paired with shock. Such stim- 
ulus generalization is perhaps the basis for 
other examples of  pseudo-conditioning 
(Grether, 1938). 

Thus, although the findings are not as 
clear as one might wish, there seems good 
evidence for supposing that neonates as 
well as fetuses are susceptible to condi- 
tioning. 

Marquis (1941) claims that, whether or 
not the above studies are accepted as evi- 
dence of neonatal conditioning, it is a well- 
known fact that newborn infants readily 
adapt to a feeding schedule. She recorded 
general bodily activity in, respectively, (1) 
a 4-hour schedule during the period of hos- 
pitalization, (2) a 38-hour schedule for 9 
days and then a 4-hour schedule, and (3) a 
self-schedule, i.e., fed only when “hungry.” 
There was clear evidence of adaptation. 
Adaptation was especially shown in the 
group shifted from a 3- to a 4-hour sched- 
ule, This shift produced a large and statis- 
tically significant increase in activity, par- 
ticularly evident during the last hour be- 
fore feeding. Marquis claims that this 
change in activity gives proof of a temporal 
form of conditioned response, set up accord- 
ing to the law of effect. She claims, more- 
over, that this sort of modification illus- 
trates the earliest form of human aceul- 
turation. 

Investigations of Conditioned Re- 
sponses during Later Infancy. Conditioned 
feeding reactions in infants between the sec- 
ond and fourth months of life have been in- 
vestigated by Denisova and Figurin 


(1929) + and Kantrow (1937). All but 1 
of Denisova and Figurin's 11 infants were 
between the ages of 10 and 23 days at the 
beginning of the experiment. Natural con- 
ditioned responses, consisting of food-get- 
ting reaetions to previously neutral stimuli, 
but occurring without experimental train- 
ing, appeared between the ages of 21 and 
27 days. For some of the infants, experi- 
mental training comprised presentation of 
a bell for 15 seconds before and 30 sec- 
onds after feeding began. In other cases, 
the conditioned stimulus was a bell or a bell 
and light. Feeding reaetions to these stim- 
uli appeared at ages ranging from 33 to 77 
days, and after 132 to 350 trials. 

A more comprehensive and carefully con- 
dueted investigation than the one just de- 
scribed is Kantrow's (1937). Sixteen in- 
fants aged 44 to 117 days at the beginning 
of the experiment rapidly developed con- 
ditioned feeding reaetions to the sound of 
a buzzer. Sucking movements were re- 
corded by placing over each infant’s chin 
a harness attached to the pen of a. poly- 
graph. Other responses, such as erying and 
general activity, were noted. A control pe- 
riod of variable length (to avoid condition- 
ing to a temporal sequence) preceded onset 
of the buzzer, which was sounded for 20 
seconds. At the end of 5 seconds of stimu- 
lation with the buzzer, a bottle, which had 
been kept outside the visual field, was in- 
serted in the infant’s mouth. Stimulation 
with the buzzer continued for 15 seconds 
after feeding began. The stimulating se- 
quence and the nature of responses at dif- 
ferent stages of conditioning are indicated 
in Figure 2. Stable conditioned sucking re- 
sponses appeared within 1 to 5 days, after 
3 to 9 experimental feedings and 16 to 72 
paired stimulations. An acquisition curve 
based upon the difference in the means for 


1 This research has been published only in Russian. 
The present summary is based upon Razran’s (1933). 
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Fiaure 2. Sample sucking records of an infant before and after conditioning to the sound of 
a buzzer. (From “An Investigation of Conditioned Feeding Responses and Concomitant 
Adaptive Behavior in Young Infants,” by R. W. Kantrow. University of Towa Studies in 
Child Welfare, 1937, 13, 11. By permission of the publisher.) Read from right to left. At 
the end of a control period of variable duration, a buzzer b was sounded for 5 seconds, the 
conditioning period. At the end of this period, the nipple was placed in the infant’s mout h 
and the buzzer continued for another 15 seconds, b & m. The lower line in each part of the 
figure is a record of sucking activity. Tt was obtained by means of a chin harness attached to 
the pen of a polygraph. A. First experimental feeding, fifth paired stimulation. B. Fifth 
experimental feeding, thirty-second paired stimulation. Note anticipatory feeding reaction. 
C. Eighth experimental feeding, fifty-fourth paired stimulation. Note conditioned sucking 
activity. 
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sucking during successive groups of control 
and conditioning periods is shown in Fig- 
ure 3. Continued presentation of paired 
stimulations beyond the ninth experimen- 
tal session led to a plateau and, finally, to 
a drop in the acquisition curves. Crying 
and general activity at first showed a grad- 
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in general activity and in the amount of 
time spent in crying was also noted during 
extinction experiments. 

Conditioning of the blink to a puff of air 
was studied by Morgan and Morgan (1944) 
in 50 infants ranging in age from 5 to 75 
days. The conditioned stimulus was move- 
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(From “An Investigation of Conditioned Feeding Responses and 


Concomitant Adaptive Behavior in Young Infants," by R. W. Kantrow. University of Iowa 
Studies in Child Welfare, 1937, 13, 32. By permission of the publisher.) 


ual decrease as a function of experimental 
pairing of the buzzer and feeding. They 
then increased at about the same time as 
appearance of the sucking decrement men- 
tioned aboye. Analysis of the data in terms 
of degree of hunger at the time of the tests 
indicated that, unless the infant was hun- 
gry, little conditioning appeared. Curves 
based upon sucking activity during experi- 
mental extinction, produced by successive 
stimulations with the buzzer alone, repre- 
sent what approximates a mirror image of 
the curve shown in Figure 3. An increase 


ment of the hand that held the bulb. On 
each trial the bulb was brought before the 
infant’s eyes, and, if he did not wink within 
2 seconds, it was squeezed, producing the 
unconditioned stimulus. Evidence is pre- 
sented which suggests that the conditioned 
wink under these conditions cannot be pro- 
duced before an age of around 45 days. 

Conditioned differential sucking activity 
to tones and to intensities of light has been 
developed by  Kasatkin and  Levikova 
(1935a, 19356) in infants between 1 and 2 
months of age. 
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Conditioning of emotional responses in 
infants has been studied by several inves- 
tigators. Since emotional behavior is the 
subject of another chapter in this book, 
however, we shall not undertake a detailed 
discussion of these studies. It is sufficient 
to say, at this point, that Watson and 
Rayner (1920) and H. E. Jones (1930a, 
1930b) have succeeded in conditioning fear 
reactions and galvanie skin responses, re- 
spectively, to previously neutral stimuli. 
Retention of the conditioned responses 
over periods ranging up to 7 months was 
noted by Jones. Moss (1924) conditioned 
two children, the younger of whom was 2 
years old, to dislike the sound of a snapper 
which was associated with squirting of 
vinegar into the mouth, Bregman (1934) 
was unsuccessful in her attempt to condi- 
tion emotional attitudes of 15 infants be- 
tween the ages of 8 and 16 months. Sounds 
assumed to be disagreeable were associated 
with some objects while supposedly agree- 
able sounds were associated with others. 
Negative and positive reactions to these 
objects which might be expected from the 
nature of associated stimuli did not appear. 
Although there were no consistent changes 
in attitude as a result of the conditioning 
procedure, some infants at times evidenced 
negative reactions to stimuli associated 
with the noise. As Wenger (1936) has 
pointed out, there is no proof of the agree- 
ableness and disagreeableness, for infants, 
of the sounds used in this investigation. 
Bregman’s claim that conditioning per se 
cannot account for changes in the emo- 
tional attitudes of infants seems unwar- 
ranted in the light of her results. 

Although the restricted data so far avail- 
able do not justify any extensive generali- 
zations, one may, in summary, say that 
investigations of conditioning in infants 
have shown that: (1) sucking, blinking, 
limb withdrawal, respiration, crying, gen- 
eral activity, galvanie skin responses, and 


fear reactions may be conditioned to tac- 
tual, visual, and auditory stimuli during 
infancy; (2) although newborn infants may 
be conditioned, the reactions are often lack- 
ing in stability; (3) older infants tend to 
evidence more stability of conditioned re- 
actions than the newborn; (4) conditioning 
of the sucking reaction is dependent upon 
existence of hunger; (5) retention of con- 
ditioned responses developed in infancy has 
in some instances been observed over pe- 
riods ranging up to 7 months; (6) spon- 
taneous recovery following extinction train- 
ing has been observed; (7) continued pres- 
entation of the paired stimuli may, after 
conditioning has developed, lead to a decre- 
ment in the frequeney of conditioned reac- 
tions; and (8) the eurve of extinction for 
conditioned feeding reactions approximates 
a mirror image of the curve of acquisition. 

Conditioned-Response Studies with Older 
Children. Investigations of conditioned re- 
sponses in children beyond the period of 
infancy have been numerous. Razran 
(1933) has summarized more than 30 re- 
searches from the Russian laboratories 
alone. In the following diseussion we shall 
consider only a few studies which are more 
or less representative of those with chil- 
dren beyond infancy. 

As indicated earlier, the pioneer research 
on conditioned responses in children was 
Krasnogorski’s (1909). In Krasnogorski’s 
initial experiment a child of 3% years was 
conditioned so that salivation first elicited 
only by food occurred in response to à bell. 
The index of salivary response was swal- 
lowing. In later experiments with other 
children, Krasnogorski placed à tambour 
over the thyroid cartilage and recorded 
the swallowing reactions on a kymograph. 
He also used mouth opening as the re- 
sponse to be conditioned. Later still, saliva 
was collected by means of suction cups 
(saliometers) placed over the salivary 
glands. As Razran’s review indicates, the 
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experiments from Krasnogorski's laboratory 
have, in general procedure, results, and 
interpretatoin, closely paralleled those of 
Pavlov on dogs. Krasnogorski (1925) has 
reviewed in English some of his investi- 
gations of eonditioning in normal and neu- 
rotie children. Mateer (1918), whose re- 
search on 50 normal and 14 subnormal chil- 
dren will be mentioned again later, utilized 
Krasnogorski's general technique. The un- 


Fiaure 4. Conditioned withdrawal in a child of 26 months. 


eleventh trial, however, the foot is par- 
tially withdrawn in response to the metro- 
nome. À more marked withdrawal appears 
at the twelfth presentation of the metro- 
nome. 

Use of this technique has enabled Mari- 
nesco and Kreindler to demonstrate clearly, 
in children between the ages of 15 and 
30 months, many of the phenomena of 
conditioning disclosed in experiments with 


(From “Des réflexes condi- 


tionnels: I. l'Organisation des réflexes conditionnels chez l'enfant, by G. Marinesco and 


A. Kreindler, Journal de Psychologie, 1933, 30, 873.) 


Bottom line: duration of electric shock. 


Second line from bottom: duration of metronome. Top line: foot withdrawal. 


conditioned stimulus, which elicited mouth 
opening and swallowing, was chocolate 
placed in the mouth, Pulling a bandage 
over the child’s eyes just prior to presen- 
tation of the chocolate served as the condi- 
tioned stimulus. 

Still another technique used to develop 
conditioned responses in children is that of 
Marinesco and Kreindler (1933).' It in- 
volves a modification of Bekhterev's gen- 
eral procedure in that the reaction condi- 
tioned is withdrawal of a limb from weak 
eleetrieal stimulation. An eleetrode is at- 
tached to the child's abdomen and another 
to the foot or hand. The arrangement is 
such that shock is felt in the limb. A 
thread attached to the limb and, through a 
pulley system, to the marker on a kymo- 
graph drum serves to record retraction of 
the arm or leg. The conditioned stimulus 
is the sounding of a metronome for 50 sec- 
onds before onset of the shock, which lasts 
for 20 seconds, A tracing from part of the 
record obtained in conditioning a child of 26 
months is shown in Figure 4. One will 
note that there is, in this case, no evidence 
of conditioning at the tenth trial. At the 


animals. The chief phenomena observed 
in this study were: 


1. Conditioned differentiation of move- 
ments. At first all limbs responded despite 
the fact that only one was stimulated, 
During the course of conditioning, how- 
ever, retraction of limbs other than the one 
stimulated decreased in amplitude and 
finally ceased. 

2. External inhibition. Presentation of 
a second stimulus, such as light, while the 
metronome was sounding reduced the am- 
plitude of movements previously made to 
the metronome. 

3. Trace responses. When stimulation 
with shock followed cessation of the metro- 
nome by several seconds, the conditioned 
retraction was delayed for a corresponding 
interval of time. 

4. Experimental extinction. Continued 
presentation of the metronome, without 
following it with shock, led to diminished 
conditioned responses and, finally, to their 
disappearance. 

5. Spontaneous recovery. After condi- 
tioned responses had disappeared as a re- 
sult of extinction training, they reappeared 
without further training. 
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6. Higher-order conditioning. After the 
metronome aroused withdrawal responses 
it was, with occasional further reinforce- 
ment, used as the conditioning stimulus in 
training with other stimuli to be condi- 
tioned. 


Changes in semantic conditioning as & 
function of age have been investigated by 
Riess (1946), using 68 children ranging in 
age from 7 to 15 years. After the electro- 
dermal response of each child had been 
conditioned to certain words, using a buzzer 
for reinforcement, the magnitude of the 
EDR to homophones (won, one), antonyms 
(won, lost), and synonyms (won, beat) was 
measured, There was transfer from the 
originally conditioned words to the seman- 
tically related words, but the efficacy of the 
latter types varied with age. The lowest 
age group (average 7 years, 10 months) 
responded maximally to homophones, the 
intermediate group (10 years, 8 months) 
io antonyms, and the older age group to 
synonyms. 

In a somewhat similar experiment except 
that purely verbal methods were used, 
Goodwin, Long, and Welch (1945) found 
that 8-10 year olds who memorized words 
at the species level showed a degree of gen- 
eralization to the genus level. Most sub- 
jects vaguely grasped the species-genus re- 
lationship. 

The studies so far considered in this chap- 
ter have dealt with what Hilgard and Mar- 
quis (1940) call “classical” as distinguished 
from “instrumental” conditioning. The lat- 
ter receives this designation because, in it, 
the subject’s response is instrumental in 
bringing a reward or escape from punish- 
ment. The two studies that we are about 
to consider fall within the “instrumental” 
classification because the child gets a reward 
(piece of candy) by making the response 
to be conditioned. 

Ivanoy-Smolensky (1927a, 19276) was 
first to use an instrumental technique with 


children. His general experimental situa- 
tion is illustrated in Figure 5. The child 
is seated before the apparatus with a rubber 
bulb in his hand. As the experimenter, who 
is in an adjoining room, presses his bulb, 
food-is released and slides down a tube to- 
ward the child. Just before release of the 
food, a bell or other conditioned stimulus is 
activated. The child observes the food 
through a small window on the tube and, 
by pressing his bulb, is able to obtain it. 
Presentation of the conditioned and un- 
conditioned stimuli and pressing of the 
child’s bulb are recorded objectively by kym- 
ographie or other means, Children between 
the ages of 4 and 15 years have been con- 
ditioned in 2 to 88 trials to make stable 
grasping reactions upon presentation of 
such conditioned stimuli as the sound of a 
bell and the flash of a light. Investigations 
from Ivanov-Smolensky's laboratory are re- 
viewed by Razran (1933). They demon- 
strate individual differences in susceptibil- 
ity to conditioning, higher-order condition- 
ing, statistically unreliable differences in the 
speed with which conditioned grasping and 
withdrawal responses are developed, and 
development of reflexes to chains of stimuli, 
There has also been an attempt to classify 
children into excitable, inhibitable, labile, 
and inert types upon the basis of their con- 
ditioning behavior. However, only 13 chil- 
dren were used in this study. Bayne, Win- 
sor, and Winters (1929), using the Ivanov- 
Smolensky technique, found that condition- 
ing to red light was obtained in 8 to 10 
trials in two 6-year-old children. A 4-year- 
old child, however, required over 200 trials 
to develop grasping responses to the sound 
of a metronome. 

The following study falls within the clas- 
sification of instrumental responses that 
Skinner (1938) has designated “operant.” 
This is because the child’s response to the 
lever is “emitted” rather than being elicited 
by some external stimulus, like the falling 
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candy of Ivanov-Smolensky's study. Press- 
ing the lever occurs as a result of internal 
processes, not as a response to a stimulus 
present, at the moment of response, as the 
blink is produced by a puff of air or with- 
drawal by an electric shock. Skinner desig- 
nates the latter as “respondent.” 


obtained with a child whose drive for candy 
was weak. In this case, periods of rapid 
response alternated with periods of no re- 
sponse. Curves 2 and 3 were made by chil- 
dren with an intermediate to strong drive 
for candy. The second curve will serve to 
illustrate the meaning of such conditioning 


Figure 5. Ivanov-Smolensky's method of conditioning. (From “On the Methods of Exam- 
ining the Conditioned Food Reflexes in Children and in Mental Disorders,” by A, G. Ivanov- 
Smolensky. Brain, 1927, 50, 139. By permission of the publisher.) The experimenter, seated 
in the room at the left, presses the bulb R and causes a piece of chocolate, a, on the shelf, L, 
to slide down the tube N-N'. As the chocolate passes the window, V, in the adjoining room 
it may be seen by the child, who sits with his hand over the bulb R’. By pressing this bulb 
and thus causing a photographie shutter to move upwards, the child releases the chocolate, 
which falls into the position a’. A Marey tambour, M, records the child's grasping response 
on a kymograph drum. The signal marker, D, likewise records release of the chocolate by the 
experimenter, In conditioning experiments a bell, B, or some other stimulus, is presented just 
before the release of the food and its presentation recorded by the signal marker, B. Condi- 
tioning is evidenced by grasping at the sound of the bell or prior to observation of food. 


Warren and Brown's (1943) investigation 
is a repetition of the Skinner experiment, 
but with children rather than rats as sub- 
jects. The response of pressing a lever in 
the playroom was reinforced (rewarded) by 
the appearance of a pellet of eandy in a 
food tray under the lever, Nine children 
between the ages of 2 and 5 years com- 
pleted the experiment, Typical condition- 
ing curves for individual ehildren are shown 
in Figure 6, The irregular curve (1) was 


curves. The child whose lever-pressing is 
here represented did not press the lever 
once in the first few minutes. By the 
eighth minute, however, responses were 0c- 
curring at the rate of around 20 per min- 
ute. The rate of response gradually de- 
clined until the thirty-ninth minute. Then 
the rate increased and remained approxi- 
mately constant at around 8.2 responses per 
minute. Each experimental period lasted 
22 minutes, but the eurves were plotted 
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without showing a break after every 22 
minutes. 

Tn addition to demonstrating the Skinner- 
type operant conditioning in children, this 
experiment also provides data on experi- 
mental extinetion, spontaneous recovery, 
disinhibition, and periodie reconditioning. 
The experimenters conclude that, within 


spectively. These results suggest that, 
within the age range of 1 to 4 years, and 
for the type of response involved, suscepti- 
bility to conditioning increases with chron- 
ological age. The other extensive investi- 
gations, however, show results not in agree- 
ment with the above. Osipova (1926) con- 
ditioned withdrawal reactions in children 
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Fıcurg 6. The total number of responses emitted is plotted as a function of the length of 
time elapsed during the initial conditioning periods in which every response was reinforced. 


The points represent data for single subjects, 


and the curves are drawn by inspection, (From 


“Conditioned Operant Response Phenomena in Children,” by A. B: Warren and R. H. Brown. 
Journal of General Psychology, 1943, 28, p. 188.) 


certain limitations related to the use of chil- 
dren, their results are similar to those re- 
ported for operant conditioning in rats. 
Speed of Conditioning as a Function of 
Age and Intelligence. Mateer's (1918) in- 
vestigation (see page 382) involved 50 nor- 
mal and 14 subnormal children between the 
ages of 12 and 90 months. For normal 
children the correlation between CA and 
the number of trials required to produce 
two successive anticipatory responses was 
571 + 06. The approximate average num- 
ber of trials required at successive yearly 
age levels, for the normal group aged 1 
to 7 years, was S, 7, 5, 4, 4, 5, and 4, re- 


between the ages of 7 and 19 years. He 
found that the average number of trials in- 
creased with age. The correlation between 
CA and speed of formation of the condi- 
tioned withdrawal response was —.358 + 
4033. A biserial correlation based upon 144 
eases between 14 and 19 years was — 716 + 
06. Osipova’s findings are supported by 
those of Dernowa-Yarmolenko (1933), who 
conditioned 1000 subjects between the ages 
of S and 19 years. Each subject was told 
to raise his hand when the examiner did so. 
The examiner then tapped on the table with 
a pencil. Two seconds later he raised his 
left hand. Ten such paired presentations of 
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the tap and hand raising were presented. 
Anticipatory hand raismg was noted, that 
is, raising the hand after a tap but before 
the examiner raised his hand. The per- 
centage of subjects exhibiting anticipatory 
conditioned reactions within 10 trials was 
90 at 8 years. In successive yearly age 
levels the percentage gradually decreased 
until, at the upper levels, very few were 
responding. With increasing age, further- 
more, the number of associations of the 
two stimuli required to produce conditioned 
reactions increased and the number of con- 
ditioned reactions in 10 trials decreased. 

In considering the results of Osipova and 
Mateer, Razran (1935) suggests that con- 
ditioning of the laboratory type may be 
rendered more difficult as an individual 
grows beyond the early years of childhood, 
not because of decreased susceptibility to 
conditioning per se but because “instru- 
mental mastery of verbal and conscious 
processes,” with an associated decrease in 
naïveté, makes him less willing to submit to 
the procedure. Researches by Razran 
(1936) on adults conditioned indirectly, 
while they were engaged in other activities, 
lend support to this view. Mitrano (1939) 
has attempted to overcome deleterious atti- 
tudinal factors by using feeble-minded chil- 
dren and adults as subjects. 

Mateer found a correlation of .588 + .06 
between speed of conditioning and MA. 
Osipova (1926), on the other hand, ob- 
tained a biserial correlation of —.540 + 08 
between intelligence and speed of forming 
the conditioned withdrawal reaction. On 
the basis of the results so far available, 
therefore, it would be hazardous to make 
any generalizations about the relation be- 
tween speed of conditioning and intelli- 
gence. If Razran's view is correct, one 
might expect a negative correlation between 
intelligence and the speed of laboratory 
conditioning. 


Solution of Behavior Problems by Con- 
ditioned-Response Procedures. Krasno- 
gorski (1925, 1933), Ivanov-Smolensky 
(1927a, 19275), Seham (1932), and Gesell 
(1938) have reviewed applications of con- 
ditioned-response procedure to child psy- 
chiatry, From the standpoint of indicat- 
ing actual aecomplishment, however, these 
reviews are quite disappointing. They 
merely describe general techniques and 
what these promise for solution of behav- 
ior problems. Nevertheless, a few specific 
applications of conditioned-response prin- 
ciples have been made in this field. 

Aldrich (1928) and Marinesco, Sager, 
and Kreindler (1931) have used condi- 
tioned-response procedures to determine 
the presence of hearing in, respectively, a 
3-month-old infant thought to be deaf and 
a 9-year-old functionally mute child. 

Jones's (1924a) elimination of a child's 
fear response by conditioning is well 
known. 

Morgan (1938), Mowrer and Mowrer 
(1938), and Morgan and Witmer (1939) 
have been highly successful in eliminating 
enuresis by a conditioned-response proce- 
dure. The problem involved in enuresis is 
very well stated by Mowrer and Mowrer 
(1938): 


Learning to awaken to the relatively 
vague and not very intense pressure cre- 
ated by a filling bladder, while successfully 
ignoring many other potentially disturbing 
stimuli, must be for the young child some- 
thing of a feat, especially in view of the 
pre-existence of a strictly reflex, subcortical 
neural mechanism for the autonomic relief 
of this need [p. 437]. 


Use of conditioned-reflex procedure here 
has as its aims, (1) causing the child to 
associate getting up with bladder tension 
and (2) making the child responsive to 
bladder tension in its earlier stages, that 
is, lowering his threshold for this stimulus. 
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All the above studies have involved es- 
sentially the same technique for produeing 
these effects. The child was required to 
sleep on a mat which, when urination be- 
gan, short-cireuited and rang a bell. Each 
child was instrueted to get up as soon as 
the bell rang, to open a switch disconnect- 
ing the bell, and then to go to the bath- 
room and finish urinating. All of Mowrer 
and Mowrer’s 30 cases between the ages 
of 3 and 13 years were cured of enuresis 
within 4 to 8 weeks. They learned, in 
other words, to anticipate the ringing of 
the bell by arising before bladder tension 
became so great as to cause reflex urination. 
Morgan and Witmer report: that 4 of their 
5 subjects were cured of enuresis by this 
method in 4 to 14 nights. Morgan says 
that all children who cooperate are readily 
cured by application of this technique. 

The technique just described has been 
used successfully by Deacon (1939) with 
feebleminded children at Vineland. Smith 
(1948) deseribes this and other conditioned- 
response methods used by him in the treat- 
ment of enuritics. 


Learning of Sensorimotor Skills 


Acquisition of sensorimotor skills is of 
singular importance during early childhood, 
The chief problems of adjustment which 
confront the infant concern acquisition of 
skills necessary for manipulation of and 
orientation with respect to its environment. 
Some of these skills, such as crawling, 
walking, and finger-thumb opposition, are 
probably functions more of maturation 
than of learning. Even when learning is 
shown to be involved in the acquisition of 
such skills, it is, as Dennis (1935) has so 
aptly pointed out, frequently autogenous. 
Such learning results from the child’s own 
untutored activities rather than from spe- 
cific training. On the other hand, there 
are many skills, such as talking, writing, 


and buttoning clothes, which fail to de- 
velop unless specific training or opportuni- 
ties for imitation are provided. These 
skills and the various factors which in- 
fluence their acquisition will be our prime 
concern in the following discussions. 

The Relative Influence of Maturation 
and Learning. Acquisition of skill which 
results from learning is our chief concern, 
yet we cannot ignore the fact that learn- 
ing and maturation are concomitant fac- 
tors in child development. Although some 
skills develop primarily as a result of mat- 
uration and others primarily as a result of 
learning, the two processes are recipro- 
eally related. This relationship is of espe- 
cial importance during early childhood 
when the neuromuscular system is under- 
going rapid growth and when, at the same 
time, there are numerous influences to en- 
courage learning. With increasing age there 
is a relative decrease in the importance of 
new maturational factors, 

These considerations indicate that inves- 
tigation of the learning process per se in 
young children must take cognizance of 
maturation, Failure to control matura- 
tional influences has greatly lessened the 
value of many early, and even some re- 
cent, studies on learning in children, In 
some instances a loose use of the term 
learning has been involved. Thus Kirk- 
patrick (1899) describes how a child 
“earns” to walk. Ketterlinus (1931) pre- 
sents a study which illustrates the ambigu- 
ity of interpretation which results when 
the possible improvement in skill resulting 
from maturation is ignored. The problem 
was to determine whether children between 
2 and 5 years of age are able to adjust to 
mirror reversal. The experiment covered 
a period of 4 weeks, with two trials on a 
certain day each week. One problem was 
to pick up objects and put them in a cup. 
The objects and cup were seen only in a 
mirror. Age groups of 2, 3, and 4 years 
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were used. Each age group began the ex- 
periment with a lower time score than did 
the preceding one. This may be inter- 
preted as due to the effeet of maturation 
or perhaps to general training which pre- 
ceded the experiment. Acquisition curves 
show a deerease in time during the course 
of the experiment. The rate at which a 
curve dropped, however, was greatest for 
the youngest group and least for the oldest. 
This is what one might expect were matura- 
tion an important factor. If learning were 
the chief faetor, would one not expect the 
older, more mature group, to learn faster 
than the younger group? It might be 
claimed, on the other hand, that since the 
4-year-old group began with the lowest time 
score it was closer to the physiological limit 
and thus could not be expeeted to improve 
as much as the younger groups. 

Such ambiguity of interpretation could 
have been prevented by using a control 
group matched with the experimental group 
in terms of age, sex, intelligence, and initial 
ability on the tests in question. The same 
criticism applies to Beebe's (1933, 1934) 
investigations of motor learning in chil- 
dren. Since no control groups were used, 
the curves obtained cannot be interpreted 
with any degree of certainty. 

Several investigations of learning at the 
early age levels have used the method of 
co-twin control or have utilized a trained 
and an untrained group matched in terms 
of age, sex, intelligence, and initial per- 
formance. The co-twin control investiga- 
tions of Gesell and Thompson (1929) on 
climbing and eube manipulation, Strayer 
(1930) on speech, Hilgard (1933) on walk- 
ing boards, cutting, and ring tossing, Mc- 
Graw (1935) on a variety of motor activi- 
ties, and Mirenva (1935) on jumping, 
throwing at a target, and rolling a ball to- 
ward a target all indicate the strong in- 
fluence of maturation at early age levels. 


Hilgard's (1932) investigation of climb- 
ing, eutting, and buttoning activities in- 
volved trained and untrained groups of 
approximately equivalent initial ability, 
The average time score for a group given 
12 weeks of practice in climbing dropped 
from 18 to 8% seconds, approximately. 
Tests at the end of the experimental pe- 
riods indicated that the average time score 
of the untrained group had dropped to 13 
seconds. Within 1 week of further train- 
ing, however, the score for this group ap- 
proximated that of the trained group. 
Both groups improved in cutting and but- 
toning, but the untrained group was not 
able to reach the level of the trained group 
within an additional week of practice. 

Acquisition of skills more complex than 
the above is also markedly influenced by 
maturation and nonexperimental training. 
Hicks (1930a) found that 8 weeks of 
throwing at a moving target yielded no 
greater gains than were produced in the 
control group by “structural growth and 
general practice which had a direct bear- 
ing on the specific skill.’ The children 
had an age range of 2% to 6% years. In 
a further report concerning such skills as 
tracing between two lines and making per- 
forations, Hicks (1930b) obtained similar 
results. Hicks and Ralph (1931) found 
that children ranging in age from 24 to 40 
months thread the Porteus diamond maze 
as well without training as they do after 
7 weeks of training. The trained and un- 
trained groups began the experiment with 
a score of 23 points. Two trials per week 
for 7 weeks yielded the following succes- 
sive average scores: 27.2, 24.4, 27.9, 26.2, 
27.7, 29.7, 294. Tests at the eighth week 
yielded an average score of 31.8 for the 
trained group. The group which had re- 
ceived no training since the initial tests 
made an average score of 32.1 Hence the 
improvement of the trained group was 
matched by that of the untrained group. 
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Maturation, and perhaps to à certain de- 
gree nonexperimental training, produced as 
much improvement in skill as did specific 
training. 

Mattson’s (1933) investigation with a 
rolling-ball maze yielded results somewhat 
like the above when the maze pattern was 
simple. With more complieated patterns, 
however, the trained group gave a signifi- 
cantly better performance than the un- 
trained, and the advantage possessed by 
the trained group increased as the com- 
plexity of the maze pattern inereased. 
Sinee Mattson's is the most thorough in- 
vestigation of the relative influenee of mat- 
uration and specific practice in acquisition 
| a eomplex skill, we shall consider it in 
me detail. 
The maze patterns used by Mattson are 
ustrated in Figure 7. Instruction in how 
to manipulate the maze—that is, press it 
down in various directions upon its sup- 
ports so as to make the ball roll in dif- 
ferent directions—was given each child at 
ne beginning of the experiment. The goal 
was then shown and the experimenter said: 


E 


This is the house where the marble lives, 
and this is where we put it [putting the 
ball at the starting point of the labyrinth]. 
Do you think you can find the path right 
down to the little house? Press very hard 
every time so that the bell rings, and if 
the gate is shut, and the marble can't go 
any farther, try another way. Now begin. 


The subjects were 24 boys and 26 girls 
ranging in age from 58 to 72 months. Their 
average age was 64.7 months, and their 
average IQ, 103.4. Practice and control 
groups were matched for age, sex, IQ, and 
maze scores for the initial 4 days of train- 
ing. Training was given on all three pat- 
terns each day. The order of presentation 
was such that, in 9 daily trials, each pat- 
tern came once as first, once as second, and 
once as third, Distribution of practice for 


the two groups is indicated in Table 1. 
The two groups, it will be observed from 
the table, differed only in that the practice 
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Fiaure 7. Three maze patterns used to in- 
vestigate the influence of maturation and 
learning in acquisition of a complex skill. 
(From “The Relation between the Complex- 
ity of the Habit to Be Acquired and the 
Form of the Learning Curve in Young Chil- 
dren,” by M. L. Mattson, Genetic Psychol- 
ogy Monographs, 1933, 13, 332. By permis- 
sion of The Journal Press, publisher.) The 
top view illustrates the rows of screws which 
made an invisible pathway, through which 
the ball rolled as the maze was tilted in dif- 
ferent directions. Small gates placed at ap- 
propriate positions blocked further progress 
of the ball in certain directions. These gates 
were placed so that the ball could reach the 
exit only by rolling along the paths indicated 
in the remaining diagrams, which show the 
three degrees of complexity involved. 
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TABLE 1 


DISTRIBUTION oF PRACTICE FOR SUBJECTS 


Hh s ý Total 
Group Initial Practice Test Forgetting Retest Practice 
Experimental 4 days 26 days 8 days 60 days 8 days 46 days 
Control 4 days none 8 days 60 days 8 days 20 days ) 
TABLE 2 


MEANS AND DIFFERENCES or TIME SCORES ror EXPERIMENTAL AND CONTROL GROUPS 


Pattern Mean Difference D/cam. 
Initial 
Pattern I 
Experimental 17.88-E 2.17 0.02 + 0.72 0.03 i 
Control 17.814 2.90 
Pattern II 
Experimental 47.082- 8.70 1.52 + 2.27 0.67 
Control 48.60 7.30 
Pattern III 
Experimental 84.98 + 14.24 0.36 + 4.11 0.09 
Control 85.34 + 14.78 
Test i 
Pattern I 
Experimental 10.842- 0.62 2.71 + 0.40 6.73 
Control 13.554 5.12 
Pattern II 
Experimental 18.822- 2.85 15.00 + 1.17 12.80 
Control 33.822- 5.12 
Pattern III 
Experimental 30.86 2- 6.16 32.94 + 0.30 14.34 
Control 63.802- 9.70 | 
Retest | 
Pattern I 
Experimental 11.07+ 0.71 1.37 + 0.37 3.73 
Control 12.44 1.56 Í 
Pattern II | 
Experimental 20.18 7.55 7.09 + 1.29 5.51 
Control 27.27 + 5.08 
Pattern III 
Experimental 34.002- 7.55 20.68 + 3.08 6.71 


Control 54.68 + 12.32 
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TABLE 3 


MEANS AND DIFFERENCES or Error Scores FOR EXPERIMENTAL AND CONTROL GROUPS 


Pattern Mean Difference D/G6am. 
Initial 

Pattern I 
Experimental 2.43 + 1.47 0.63 + 0.355 1.78 
Control 1.802- 1.01 

Pattern II 
Experimental 10.90 + 3.48 0.01 + 0.804 0.01 
Control 10.89 + 2.03 

Pattern III 
Experimental 21.15 + 5.35 2.30 + 1.247 1.84 
Control 18.85 + 3.12 

Test 

Pattern I 
Experimental 0.29 + 0.16 0.19 + 0.07 2.65 
Control 0.48 + 0.30 

Pattern II 
Experimental 3.14 1.51 4.80 + 0.584 8.21 
Control 7.93 + 2.50 

Pattern III 
Experimental 7.54 + 3.04 10.21 + 1.008 10.13 
Control 17.74 + 4.02 

Retest 

Pattern I 
Experimental 0.37 + 0.28 0.06 + 0.096 0.67 
Control 0.44 + 0.36 

Pattern II 
Experimental 3.89 + 1.96 1.11 + 0.698 1.60 
Control 5.00 + 2.62 

Pattern IIT 1 
Experimental 9.55 + 3.04 5.82 + 1.38 4.27 
Control 15.36 + 5.71 


„ Gontrol i in APM 5 ——— ter 


group had 26 more days of tests than the 
control group. 

Progress was measured in time and er- 
rors. The means, differences, and relia- 
bility of the differences for the two groups 
on each of the mazes are given in Tables 
2 and 3. From the data in these tables 
it is apparent that, although the praetice 
and control groups began the experiment 
with approximately equal performances, 


the subjeets who had 26 days of additional 
praetice manifested superior performances 
on each of the three mazes. This was true 
in the test at the end of training and also 
in the retest given 60 days later. It held 
true for both time and error scores, All 
these differences except those for time 
scores on the simple maze in the test pe- 
riod and on the two simpler mazes in the 
retest were statistically reliable. It is also 
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clearly apparent from the data summa- 
rized in Tables 2 and 3 that the advantage 
of the trained group over the untrained 
was greater as the complexity of the task 
increased. A study of relative differences 
based upon ratios of gain and percentages 
of gain or loss supported the above con- 
clusions. 

This study suggests that earlier investi- 
gations in which there was as much gain 
from maturation and possibly general 
practice as from specifie practice derived 
their result from the simplicity of the 
tasks involved. Comparison of learning 
curves from these studies with those of 
Mattson for the two complex mazes shows 
relatively little gain even in the practice 
groups. One might conclude that, when 
large gains are made by the practice group, 
the group left to depend upon maturation 
will be shown to suffer a disadvantage in 
later tests, 

Learning of Sensorimotor Skills as a 
Function of Age. Investigations of the 
relative influence of maturation and learn- 
ing in acquisition of motor skills have dem- 
onstrated that at early age levels, and for 
skills that are simple or which show little 
short-time improvement from either mat- 
uration or practice, the effect of increasing 
maturation is to make given amounts of 
practice increasingly effective. 

When skills as complicated as manip- 
"ulating Mattson’s mazes II and III are con- 
cerned, little if any improvement occurs in 
the absence of practice. Would older chil- 
dren, however, learn such skills more read- 
ily than younger ones? One might expect 
an affirmative answer for two reasons. In 
the first place, it seems reasonable to sup- 
pose that the older child, having a sensory, 
neural, and muscular system of greater 
maturity, should profit more from given 
amounts of practice than a younger child. 
In the second place, the older child has a 
wider previous experience upon which to 


draw in acquiring new skills and this might 
be expected to give him an advantage over 
the younger child. 

Since previous experience is a variable 
and an uncontrollable factor when human 
beings are concerned, students of the age 
effect in learning would do well to elimi- 
nate the differential effect of experience as 
much as possible, This was accomplished 
in Stone's (1929-1930) experiments by 
using rats which were reared in a relatively 
constant environment before the tests. If 
human subjects are used, experiential ad- 
vantages of the older individual can be re- 
duced to a minimum only by studying the 
acquisition of skills far removed from those 
of everyday life. Certain maze problems 
call for approximately such skills. 

The most comprehensive and thorough 
investigation of the age function in maze 
learning by children is McGinnis’s (1929) 
Young’s (1922) slot maze was used. Each 
child was required to push a stylus in the 
form of a shoe along a grooved pathway 
until the figure of a boy was reached, The 
subject was instructed to “take the shoe 
to the boy” as quickly as possible. There 
were 20 children, 10 boys and 10 girls, in 
each of three age groups. The average 
ages were approximately 3, 4, and 5 years. 
Average IQ’s were, respectively, 107.9, 
117.5, and 103.8 Each child was given 
5 trials daily 5 days per week until a total 
of 50 trials had been completed, Learning 
curves based upon median time and error 
scores are shown in Figure S, It will be 
observed that the median time and error 
scores for the first 5 trials decreased with 
age. Final levels of performance, however, 
were similar. The average number of 
errors for successive age groups beginning 
with the youngest was: 153.7 + 19.7, 
108.9 + 10.5, and 78.6 + 16.4. The differ- 
ence of 75.1 between average error scores 
of the 3- and 5-year groups alone approxi- 
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Ficure 8. Learning curves for time and errors for thre 
f Motor-Habits in Young Children,” by E. McGinnis. 


sition and Interference o! 
Psychology Monographs, 1929, 6, 241, 244. By 


mated statistical reliability, its critical 
ratio being 2.9. The average time in sec- 
onds for successively older groups was: 
2071.2 + 68.7, 1954.3 + 51.8, and 12114 + 
38.8. Differences between the time scores 
of the groups showed the older to be su- 
perior. However, only the differences be- 
tween the 4- and 5-year and 3- and 5-year 
groups were statistieally reliable. 

Despite better maze performance of the 
successively older groups, learning during 


Trials 


(From “The Acqui- 
Genetic 


e nge groups. 
permission of the publisher.) 


the course of the experiment was similar 
regardless of age. McGinnis (1929) cal- 
culated the differences in time between 
the initial and final trials for each of the 
groups. The percentage of gain was sim- 
ilar (91 to 93) for each age group. When 
averages for the first five trials were com- 
pared with those for the last five, the per- 
centage gain was slightly greater for the 
3- and 4-year groups (85) than for the 5- 
year group (75). Analysis of initial and 
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final error seores shows that the younger 
the group the greater the absolute gains. 

The older groups, since they began the 
maze performance at a greater level of 
efficiency than the younger, were initially 
closer to their physiological limit in time 
and closer to perfection in terms of error 
scores. It is quite possible, therefore, that 
the actual degree of improvement is not 
shown by data indicating gain in final over 
initial scores. 

Another approach to this problem is 
through analysis of changes in variability. 
Coefficients of variation were larger for the 
initial than for the last trial, suggesting 
that intragroup individual differences had 
been decreased by training. The decrease 
was greatest for the oldest and least for 
the youngest group. This suggests that 
practice reduced the variability of the 
oldest more than it reduced the variability 
of the youngest group. Apart from this 
suggestion there is no clear evidence of dif- 
ferential learning ability at the three age 
levels studied. : 

Other investigations of maze learning at 
different age levels have been performed 
by Hieks and Carr (1912), Gould and Per- 
rin (1916), Wieg (1932), and Wenger 
(1933). Analysis of the results of these in- 
vestigations fails to reveal any consistent 
evidence of age changes in maze-learning 
ability. 

Studies of the effect of age on acquisition 
of skills other than maze performance also 
yield results which are either negative or 
equivocal. Clinton's (1930) study of mir- 
ror drawing at yearly age levels from 6 
to 17 shows that the average number of 
lines drawn within a 5-minute learning pe- 
riod increases from 4.7 at 6 years to 30.8 
at 17 years for boys and from 2.9 at 6 
years to 38.6 at 17 years for girls. On the 
surface it would appear that there is 
greater adaptation to the mirror distortion, 
within the 5-minute learning period, at suc- 


cessively higher yearly age levels. Although 
the author mentions learning curves, he 
gives no information concerning the initial 
and final performance at each age level. 
Without such information one is unable to 
ascertain how much actual learning oc- 
curred within the 5-minute periods. It 
might be expected that successively higher 
age groups, as a result of inereased experi- 
ence with mirrors, would start the test with 
higher scores. This alone may account for 
the apparent age differences in learning. 

Investigations by Dunford (1930), Ren- 
shaw (1930), and Renshaw, Wherry, and 
Newlin (1930) fail to show any evidence 
that, in learning to localize a point on the 
skin by touching it with the eyes closed, 
the rate of learning differs for children and 
adults. There are age differences in the 
initial and final accuracies, to be sure, 
but improvement resulting from a given 
amount of practice is roughly the same 
for child and adult groups. 

Hicks (1931) studied acquisition of skill 
in hitting a moving target. No age dif- 
ferences in learning ability appeared. The 
initial and final scores increased in suc- 
cessive yearly age levels from 3 to 6, but 
the gains were similar in each group. In 
this experiment, moreover, a control group 
to test the influence of maturation gained 
as much as the trained group. 

The only remaining experiments on the 
influence of age in learning of motor skills 
by children are those of Eigler (1932) and 
Langhorne (1933).  Eigler studied the 
problem of learning to synchronize a finger 
reaction with a recurring flash of light. 
Twenty-two children between 2 and 6 
years and 20 adults were subjects. Age 
differences in favor of the older groups are 
suggested. It is apparent, however, that 
there were differences in the motivation 
and in the fundamental coordinating ability 
of the groups. These, rather than differ- 
ences in learning ability per se, could easily 
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account for the observed differences in 
adaptation. For example, younger children 
were more afraid of the shocks given for 
asynchronized responses than were the older 
children and adults. In Langhorne’s ex- 
periment groups of children from 7 to 17 
years of age were given training in opera- 
tion of the Renshaw-Weiss pursuitmeter. 
The problem was to maintain contact be- 
tween a stylus and a revolving lever arm. 
Seventy-eight subjeets, 45 boys and 33 
girls, whose data are treated separately, 
took part in the experiment. Langhorne 
does not say how many of each sex were 
in each group. From the fact, however, 
that there were groups at 10 different age 
levels in the boys and at 9 different age 
levels in the girls, it is apparent that the 
average size of the groups could not have 
been greater than 4. Langhorne concludes 
that there was greater learning ability at 
successively higher age levels. His results 
fail to show this. Although the initial and 
final scores tend to increase with age, the 
degree of improvement resulting from the 
amount of practice given is not related to 
this factor in any definite way. Analysis 
of the data for boys in terms of percent- 
age of improvement indicates that the age 
groups from 14 to 17 have higher percent- 
ages of gain than the lower age groups. 
Below 14, however, there is no consistent 
variation with age. Even less evidenee of 
improved learning ability with age was 
found in the female groups. In any event, 
such data are meaningless unless the size of 
the groups is such as to warrant compari- 
sons. 

One is foreed to conclude that, if the 
learning of such motor skills as have so 
far been studied improves with age, the re- 
sults fail to show clear evidence of it. Al- 
though children of increasing age usually 
evidence an increasingly high initial level 
of performance, which may be accounted 
for on the basis of greater maturity, greater 


experience, or both, the gross amount and 
percentage of improvement resulting from 
given amounts of practice do not appear 
to change in any consistent way as a func- 
tion of age. It may be said, of course, that 
since the older children begin with a higher 
level of performance (closer to the upper 
limit) than younger ones, the actual rela- 
tive accomplishment within the same range 
of practice is not measured by gross gains. 
McGinnis (1929) reported decreasing in- 
tragroup variability as a function of given 
amounts of practice at successively higher 
age levels. This may be an index of the 
relative gains from training if the groups 
are sufficiently large to warrant use of the 
statistical procedures involved. As will be 
recalled, however, the largest single age 
group comprised only 20 children. 

Sex Differences in Learning of Sensori- 
motor Skills, Several problems discussed 
in the preceding section have been used 
to investigate the influence of sex on learn- 
ing of sensorimotor skills. In reporting 
standardization data on his slot maze, 
Young (1922) mentioned that girls have 
greater difficulty than boys in completing 
two trials within the time limit of 5 min- 
utes each. Easby-Grave (1924), using the 
same test with 6-year-old children, 256 
boys and 244 girls, found that of those who 
failed to complete both tests, 75 per cent 
were girls. Since only two trials were given, 
these studies are measures more of initial 
ability than of learning. The previously 
mentioned investigation of McGinnis 
(1929), in which 30 boys and 30 girls were 
used, showed the same sort of initial ad- 
vantage for boys as was found in the 
above studies with the Young slot maze. 
With continued training, however, this dif- 
ference disappeared and the girls’ final per- 
formance approximated that of the boys. 
In terms of gross improvement as a result 
of a given amount of training, the girls 
were thus ahead. We have already men- 
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Test Practice Period 


Number of Seconds 


Number of Errors 


TREE MIRROR 
2 4 6 8 1012 14 16 1820 22 2426 2 4 6 8 2 4 6 8 
Boys: —=—== Girls 


Degrees of Complexity Increase From Bottom to Top Curves 


Ficure 9. Learning curves for time and errors for boys and girls who learned rolling 
ball mazes of three degrees of complexity. (From “The Relation between the Complexity 
of the Habit to Be Acquired and the Form of the Learning Curve in Young Children," by 
M. L. Mattson. Genetic Psychology Monographs, 1933, 13, 369. By permission of the pub- 
lisher.) For a description of the problem, see page 389 of the present discussion, 


tioned the dubious nature of such eompari- — learning ability of 58 boys and 50 girls 
sons. having an average age of approximately 

Wieg (1932) found no difference between 12 years. Boys began the problem with 
the performances of boys and girls in learn- — better scores than the girls and their final 
ing her grooved finger and toe mazes. performance was still superior, although 
Using a maze through which the subjects the gross difference became increasingly 
walked, Batalla (1936) investigated the smaller as a function of practice. Batalla 
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says that girls required more trials than 
boys to satisfy the criterion of learning, 
but he reports no figures to support this 
observation. The problem is said to be 
more interesting to boys than to girls, hence 
there existed a difference in motivation 
which may have influenced learning. 
Mattson (1933), whose study has al- 
ready received some consideration in this 
chapter, reports data concerning sex differ- 
ences in maze performance. Sex eompari- 
sons are somewhat questionable owing to 
the fact that there were only 12 to 13 
children of each sex on each of the three 
mazes. Mattson believes, however, that if 
sex differences in maze learning existed she 
should have found at least some suggestion 
of their presence. The learning curves for 
time and errors are shown in Figure 9. 
They are almost identical for the two sexes. 
Investigations of other motor skills also 
reveal little or no evidence of a sex differ- 
ence in learning per se. Hicks (1931) found 
that, in throwing balls at a moving target, 
the average initial score of 13 boys was 14, 
whereas that of 17 girls was 9.9. The 
average final scores for boys was 14.6, and 
that for girls, 12.9. On the basis of such 
data, one might conclude that girls had 
learned more than boys as a result of an 
equal amount of practice. Such a eonclu- 
sion, however, can hardly be justified when 
it is recalled that so few subjects are in- 
volved, that little learning is evident in 
either group, and that an untrained con- 
trol group to measure maturational effects 
improves as much as trained children. 
Clinton’s (1930) investigation of mirror 
drawing demonstrated that, although girls 
make poorer scores than boys at lower age 
levels, at higher age levels the girls sur- 
pass the boys. Learning curves are Te- 
ported to be more regular for girls than for 
boys, but they or the data on which they 
are based do not appear in the article. In 
her motor-coordination study, Eigler (1932) 


found no evidence for a difference in favor 
of either sex. Langhorne (1933) found no 
consistent sex difference in his investigation 
with the Renshaw-Weiss polygraph. At the 
lower age levels the initial scores of the 
girls were poorer than those of the boys. 
At higher age levels, however, there was no 
difference. The validity of comparisons at 
any age level in this investigation is, as 
mentioned earlier, very doubtful because of 
the smallness of the groups. 

Perl (1933) found no significant sex dif- 
ference in the learning of a simple motor 
skill, which comprised making small gates 
QHD) as fast as possible. Good learn- 
ing curves were obtained for 20 one-minute 
periods of practice. The learning curves 
for 46 fourth-grade boys and 53 fourth- 
grade girls of approximately the same 1Q 
were similar in shape and, where they did 
not overlap, were quite close together. 
Both raw and T scores yielded similar 
curves. A slight apparent superiority of 
the boys was unreliable statistically. 

On the basis of these investigations it 
must be concluded that a differential in- 
fluence of sex in the learning of simple mo- 
tor skills such as those investigated has not 
been disclosed. Although the initial scores 
of boys have in several studies been higher 
than for girls, perhaps as a result of pre- 
vious differences in experience, the gross 
amount of progress resulting from given 
amounts of training has been similar for 
both sexes. 

Learning of Sensorimotor Skils as a 
Function of Intelligence. Investigations of 
the relation between intelligence test per- 
formance and learning of sensorimotor skills 
in young children agree in forcing the 
conclusion that, at early ages at least, there 
is no significant correlation.* One study 

1 Ruch (1925) presents data for card sorting which 
indicate a small correlation between intelligence and 


The correlation decreased in successive prac- 


learning. 
Correlations between time to sort 100 


tice periods, 
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with adolescents has yielded results not in 
agreement with those at early and later 
age levels, hence we shall discuss this last. 

MeGinnis (1929), training children be- 
tween 3 and 5 years of age on a stylus 
maze, found rank-order correlations rang- 
ing from —.280 + .291 to .600 + .202 be- 
tween IQ and total time scores. Correla- 
tions between IQ and total errors ranged 
from .100 + .221 to .660 + .178. Owing to 
their large probable errors, few of the cor- 
relations for the different groups of sub- 
jects can be regarded as reliable. Initial 
scores and IQ also yielded insignificant cor- 
relations. MeGinnis concluded that maze 
performance is not “related very highly to 
the function which is measured by scores 
on an intelligence test.” 

Performance on Mattson’s (1933) roll- 
ing-ball mazes (see page 389) by children 
averaging 65 months was likewise unre- 
lated to intelligence test performance. 
Mean time for 38 days of training yielded 
correlations with IQ of ,—.66 2.28 to 
—.28 = 12. Mean errors for the 38 days 
of training gave correlations with IQ of 
—.04 + 09 to —.06 + 09. 

Learning by young children of sensori- 
motor skills other than maze performance 
also has little or no relation to intelligence 
test scores. Goodenough and Brian (1929) 
trained children in their fourth year to 
toss quoits over a ring. Rank-order cor- 
relation of the number of ringers with re- 
sults on a battery of intelligence tests was 
~.849. The PE is not reported, but the 
authors say that this correlation is prob- 
ably without significance, Hicks (19304) 
found a correlation of only .05 between 
performance in throwing at a moving target 
and mental age, with CA held constant. 
cards and MA (with CA partialed out) went from 
.329 = .083 on the first trial to .107 + .002 on the 


fifth. Fifty-two seventh- to ninth-grade children 
were subjects. 


The age of the subjects was between 24 
and 6% years. 

Another skill the learning of which has 
been studied in relation to intelligence is 
mirror drawing. Wilson (1928) gave 20 
boys 20 trials each on a six-pointed star, 
The ages ran from 8% to 12% years. IQ's 
ranged from 76 to 148. Separate learning 
curves were constructed for each boy, 
These curves indicate no differential in- 
fluence of intelligence in the acquiring of 
this skill. 

Against all these results suggesting no 
relation between learning of motor skills 
and intelligence test scores must be placed 
data obtained by Knotts and Miles (1929). 
Two mazes of the Warden multiple-U pat- 
tern, one stylus and one raised, were learned 
by groups of blind and seeing adolescents. 
For both groups and both mazes, time 
scores yielded small and unreliable correla- 
tions with MA. Insignificant correlations 
between trials and errors and MA were 
found on the stylus maze for blind and on 
the raised finger maze for seeing subjects, 
However, the correlations between MA 
and, respectively, trials and errors were 
~.75 + 07 and ~.75 + 07 for seeing sub- 
jects on the stylus maze, Data for blind 
subjects learning the raised finger maze 
yielded correlations almost as large as these, 
the correlations being ~,61+ .09 and 
—.62 + 09. All four correlations are sta- 
tistically significant. They therefore sug- 
gest that the more intelligent the individual 
the fewer the trials and errors likely to be 
involved in mastery of the respective mazes, 

The above-mentioned studies force upon 
us the conclusion that, as far as young 
children are concerned, learning to thread 
mazes, to hit a moving target, to throw 
quoits over a peg, and to overcome effects 
of mirror distortion in drawing star pat- 
terns is unrelated to scores on intelligence 
tests, The experiment with adolescents is 
out of line with these findings for younger 
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children and with findings obtained on simi- 
lar problems with adults. The reason for 
this discrepancy is not apparent. 

Incentives anil the Learning of Sensori- 
motor Skills. Investigations of learning in 
animals and human adults have shown 
that the efficiency with which problems are 
mastered, and in some cases whether or 
not they are mastered at all, is à funetion 
of incentives. Similar investigations on 
learning in ehildren have been few. Studies 
by Chapman and Feder (1917) on addition, 
cancellation, and substitution, Hurlock 
(1924) on intelligence test performance, 
Flügel (1928) on addition, Chase (1932) 
and Anderson and Smith (1933) on squeez- 
ing a dynamometer, and Mast (1937) on 
time required to open a box, although they 
deal with other factors than learning of 
motor skills per se, show that special in- 
centives such as material rewards, praise, 
and reproof lead children to inerease their 
effort in the performance of a task." 

Abel (1936) has reported a thorough- 
going investigation of the róle of motiva- 
tion in learning of a sensorimotor skill by 
children. She used a raised finger maze of 
the pattern shown in Figure 10. The sub- 
jects were 100 boys between the ages of 
9 and 10 years. Their IQ's ranged from 
100 to 129. Each child was shown how to 
proceed from the entrance to the exit of 
a simple maze by running his index finger 
along the raised pathway. The subjects 
were separated into five groups equivalent 
in CA and MA. They were given 30 trials 
at a single sitting. Group I received no 
reward other than that which might be in- 
herent in the situation. The members of 
Group II received a material reward, à 
penny, at the end of each trial. A verbal 
reward, “Good,” “Very good,” and “Let me 
see if you can make even fewer mistakes 


1 For comprehensive reviews of the róle of incentives 
in child behavior, see Hurlock (1931), ‘Abel (1936), and 


Munn (1942). 


this time,” was given Group III. Group 
IV received no special reward for the first 
15 trials. Beginning with the sixteenth 
trial, however, each child was given a 


Goal 


Start 

Fiaure 10. The Warden U maze which was 
used to investigate the influence of different 
incentives. (From “The Effects of Shift, in 
Motivation upon the Learning of a Sensori- 
motor Task,” by L. B. Abel. Archives of 
Psychology, 1936, 29, 16. By permission of 
the publisher.) 


penny per trial. Members of Group V re- 
ceived the above-mentioned verbal reward 
until the sixteenth trial, at which time the 
material reward was substituted. — Abel's 
aim in adding and in changing incentives 
at the middle of the iraining period was to 
determine whether children, like the rats 
tested by Tolman (1932) and his students, 
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would show a sharp change in performance 
following introduction of the different in- 
centives. 

As the error eurves in Figure 11 indicate, 
Groups I to III improved. However, the 
group with no special reward showed least, 
and that with the material reward most, 
improvement. In Figure 12 are repre- 
sented data for the two change-of-incentive 
groups (IV and V). One will observe that 
the introduction of a different incentive be- 
ginning with the sixteenth trial led to no 
obvious change in the rate of learning such 
as was found in experiments of a somewhat 
comparable nature with rats. Comparison 
of the mean number of errors in the first 
15 as compared with the last 15 trials, 
however, suggests an increased rate of 
learning subsequent to the change. When 
equations for the curves before and after 
the change were determined and the slope 
lines compared, it was also apparent that 
the introduction of new incentives had ef- 
fected a greater rate of learning, 

In order to determine whether the change 
in mean errors and in slope was greater 
than could be expected in terms of sam- 
pling errors, Abel used a method suggested 
by Fisher (1930, pp. 75-139). She deter- 
mined the P/2 of the differences in the 
respective means and slopes. Since 15 
trials were involved, a P/2 of 0.05 or less 
would indicate a reliable difference. The 
P/2 of the difference between the means 
of the first and second halves of both the 
curves in Figure 12 was 0.00. Change from 
a verbal to a material reward yielded a 
P/2 of 0.00 for the difference between the 
respective slopes. However, the two slopes 
for, respectively, no reward and material 
reward had a P/2 for the difference in slope 
of 0.39, suggesting unreliability of this dif- 
ference. 

Another method of analyzing the data 
was to compare the final levels of per- 
formance in terms of the mean number of 


errors in the last 5 trials. The means were: 
no reward-reward, 1.675; material reward, 
1.675; verbal reward-material reward, 
1.875; verbal reward, 2325; and no reward, 
2.625. The differences between the first 
and third and second and third means are 
not statistically reliable. The difference be- 
tween the verbal and material reward 
groups, however, has a critical ratio 
(D/oqg) of 3.110, indicating that there 
are approximately 100 chances in 100 of 
a difference greater than zero, The differ- 
ence between the means for the verbal re- 
ward and no reward-reward groups is 
equally reliable, There are, however, only 
99.7 chances out of 100 that the difference 
in the means of the verbal reward and 
verbal reward-material reward groups is 
also greater than zero. One must conclude, 
therefore, that material reward, no reward- 
reward, and verbal reward-material reward 
are of approximately equal value as in- 
centives to learning the present maze and 
that their incentive value is greater than a 
verbal reward or no special reward. The 
latter condition, although it produced 
learning, was least effective. 

Abel points out that it makes no signifi- 
cant difference whether a material reward 
is given throughout learning or whether 
it is given only in the last 15 trials. In 
‘other words, 15 pennies in the last half 
of training elicited as much in terms of 
final achievement as 30 pennies, 1 per trial 
throughout training. She also. suggests that 
à verbal reward, while stimulating for the 
first 10 trials or so, gradually loses effective- 
ness, 

In a second experiment with the same 
maze and following the same method of 
scoring and analysis, but involving chil- 
dren with lower than average IQ's, Abel 
determined the effect of giving rewards 
only when a certain amount of progress 
had been achieved. Whereas the children 
of the experiment described above received 
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Fiaure 11. Learning curves for children provided with different incentives. (From “The 
Effects of Shift in Motivation upon the Learning of a Sensori-motor Task,” by L. B. Abel. 
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a reward at the end of each trial, regard- 
less of whether or not they had progressed, 
those of the present experiment were prom- 
ised the rewards for improvement and were 
given them only when they improved. 
Five groups paralleled those of the experi- 
ment diseussed above. "There was, however, 
an additional group (maximum material re- 
ward), the members of which were prom- 
ised a quarter for every trial without an 
error. Few of them received the reward; 
nevertheless, this group manifested more 
improvement than any other group in 
either experiment. The difference, how- 
ever, is clearly apparent only in the last 5 
trials, when the curve, which has contin- 
ually crossed the others, shows a precipi- 
tous drop. 

Despite the lower intelligence of the 
children and the changed nature of the 
incentives, the results for the other five 
groups of the second experiment did not 
differ greatly from those of the first experi- 
ment. The only statistically significant 
difference between the results of the two 
experiments was for the material reward 
group. The average number of errors in 
the last 5 trials for this group in the 
first experiment was 1.675; in the second 
experiment it was 2.260. The difference is 
34 times its standard error. Abel con- 
cludes, therefore, that “The effect of re- 
ward dependent upon improvement with a 
group of average intelligence does not seem. 
to be as great as that of reward, admin- 
istered at every trial, with a group of su- 
perior intelligence” (p. 50). 

An interesting outcome of the present 
experiments is Abel's failure to find clear 
evidence of the so-called latent learning 
disclosed in experiments with rats. The 
unrewarded rats, it will be recalled, failed 
to show consistent signs of learning before 
being given a special incentive, such as 
food or water. When the incentive was 
introduced there was an extremely rapid 


drop in the learning curves. This was in- 
terpreted as application of learning which 
had been taking place, but which had not 
been utilized before an incentive was intro- 
duced: As far as children are concerned, 
learning of the above sensorimotor skill 
despite the absence of special incentives 
may be attributed to inherent interest of 
the task, to desire to finish the experiment 
and get out to play, to desire to please the 
experimenter, or perhaps to competitive 
factors such as desire of the subject to bet- 
ter his own performance or to do as well as 
or better than others. The fact that chil- 
dren evidenced so much learning without 
the presence of material or verbal rewards 
perhaps also explains the absence of a pre- 
cipitous drop in the learning curves after 
the introduction of these special incentives. 
In any event, the rats were hungry or 
thirsty, and such factors are undoubtedly 
of much greater motivating value than the 
relatively artificial incentives which can be 
offered children. 

Jones (1945) has made a novel approach 
to the problem of incentives in sensorimotor 
learning, his subjects being 114 junior high 
school children. The children first rated, 
for preferential (affective) value, certain 
stimuli which were later used to signal cor- 
rect, responses in learning the punchboard 
maze. The stimuli were a light, a tone, a 
buzzer, and a vibrator. Jones's aim was to 
discover any possible relationship between 
the preferential value of these cues and the 
efficiency of learning a certain pattern on 
the punehboard, to which the child re- 
sponded by sticking a stylus into the holes. 
Punching each correct hole elicited the par- 
ticular signal. The experiment was de- 
signed so as to rule out the influence of 
every factor but the signaling eue. Jones 
found, however, that the degree to which 
the children liked or disliked the respective 
cues had no bearing upon time or error 
seores or upon the shape of the learning 


LEARNING OF SENSORIMOTOR SKILLS 403 


curve. He says that one can expect no 
gain from “sugar-coating” a response by 
providing à “supplementary pleasant ex- 
perience" to accompany it. 3 

The relative efficacy of praise and re- 
proof in substitution learning was studied 
by Schmidt (1941) but without results un- 
qualifiedly in favor of either incentive. The 
person administering positive or negative 
reinforcement was the most significant vari- 
able. Grace (1948), using punchboard 
learning and different kinds of approval for 
correct performance, found that the per- 
sonality of the child was a more significant 
variable than the kind of approval. 

Holodnak’s (19043) 6- to 10-year-olds 
learned a punchboard maze more efficiently 
when the correct responses were signaled 
than when the incorrect responses were 
similarly signaled. The results are inter- 
preted as favoring positive over negative 
guidance in learning. 

Learning of Sensorimotor Skills as @ 
Function of the Training Procedure. Many 
skills which depend upon specific training 
for their acquisition will develop regardless 
of the precise method of training adopted. 
It is obvious, however, that: some methods 
of training may be more effective than 
others. We have already indicated that 
training which involves certain incentives 
is more effective than that which involves 
others, In the present section we are in- 
terested in the relative efficacy of different 
training procedures used under constant 
conditions of motivation. For example, 
given a certain motivation, does more or 
less improvement result when the skill to 
be acquired is demonstrated frequently? 
What advantages, if any, will accrue if the 
child is given manual guidance in the task 
to be performed? Does faster learning or 
a higher level of achievement result when 
the correct procedure is enforced from the 
start, or is it better to allow the child, by 


random trial and error, to find the correct 
procedure for himself? 

Gates and Taylor (1923) have made one 
approach to this problem. These investi- 
gators were interested in determining 
whether motor control in writing is facili- 
tated by “putting the child through” the 
various movements to be made. One group, 
consisting of 21 kindergarten children, was 
given an opportunity to learn to write the 
letters abcde by tracing them through 
tissue paper. A group of comparable age, 
motor ability, and intelligence, but consist- 
ing of only 14 children, copied the letters 
throughout the learning period. This group 
was thus free to make many mistakes which 
the tracing group would not be very likely 
to make. Five minutes of daily practice 
for 5 days were given the tracing group. 
In terms of the number of strokes required 
to write each letter, the mean scores on the 
5 successive days were 11.4, 20.6, 20.8, 24.2, 
and 29.8. In a 5-minute copying test, given 
on the sixth day, the mean score for this 
group was 8.2. During the 5 days of train- 
ing in copying the same letters freehand, 
the other group gained in their mean score 
as follows: 3.7, 7.2, 13.5, 17.6, and 19.5. On 
the sixth day their copying score was 214. 
In other words, the copying skill of this 
group, a skill which approximates that 
called for in everyday life, and which is 
the aim of training, was more than twice 
as good as that of the group which was, 
as it were, put through the appropriate 
movement with little chance of making 
errors. 

In further tramıng with the letters e-g 
and, later, with the letters f-j, both groups 
continued to improve. When called upon 
to copy letters that they had neither traced 

4 This is comparable to the "putting-through" tech- 
nique used by Carr and his students with white rats, 
‘The procedure was not effective as a training technique 


with rats, See Munn (1933, pp. 342-343) for a brief 
review of these studies. 
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nor copied before, both groups had low 
scores. The mean score of the tracing 
group, however, was only 0.77, as com- 
pared with 4.6 for the copying group. 
Thus the transfer value was also greater 
for the copying than for the tracing pro- 
cedure. 

Melcher’s (1934) investigation of stylus 
maze learning in preschool children who 
were given visual, manual, and visual and 
manual guidance indicated that very little 
learning occurs with such guidance. The 
learning which did appear may be attrib- 
uted to the test trials (2 out of every 6 
guided trials), during which the children 
were free to learn by trial and error. 

On the basis of the above investigations 
and those with rats and human adults, one 
must conclude that more rapid learning of 
such motor skills as writing and threading 
a stylus maze occurs when the individual is 
free to initiate his own movements and to 
make incorrect as well as correct responses 
than when he is manually guided in the 
correct, performance. 

Goodenough and Brian (1929) deter- 
mined the relative efficacy of different 
kinds and amounts of verbal guidance upon 
the learning by 4-year-old children of a 
ring-toss skill, Although two of the three 
groups were very small and no statistical 
analysis of differences is therefore war- 
ranted, marked differences in the effective- 
ness of the methods are clearly suggested. 
All children, regardless of verbal guidance 
or its absence, were similarly motivated. 
They were given praise and encouragement 
for “ringers” and also received stickers, 
which changed in nature from day to day, 
to paste on the wall. 

Group A, consisting of 4 boys and 6 girls, 
was given the following instructions: 

This is a game where we try to throw 


rings over a post. You stand here on this 
base—be sure both of your feet are in the 


base all the time—and I'l hand you the 
rings. Try to throw them on the post over 
there. Do you see what I mean? All 
right, go ahead. 


No criticism or verbal guidance was given 
this group. 

Group B, comprising 2 boys and 4 girls, 
was shown how to throw the ring and was 
given critical verbal guidance throughout 
the experiment. The initial instructions 
were like those for the above group except 
that the experimenter said, “T'I show you 
how it is done,” and then demonstrated. 
Whenever the child failed to get a “ringer” 
the experimenter pointed out the source 
of error, saying, for example, “Not quite 
so far next time,” “A little bit higher so 
it won't hit the post,” ete. These children 
were also told to hold the ring at the point 
of juneture of the rope so as to insure 
better balance. Each chose his own gen- 
eral procedure, some throwing overhand 
and others underhand, some throwing the 
ring down onto the peg and some squatting 
and throwing it up. Within this group the 
method was changed by the child from 
time to time, often without adequate test 
of a given procedure. 

Group C, consisting of 2 boys and 2 
girls, was required to adhere to à constant 
method of holding and throwing the ring. 
Members of this group were instrueted to 
grasp the ring at the point of juncture, to 
hold it horizontally before them, and, after 
swinging it a few times, to pitch it forward 
and upward toward the post. Further- 
more, they were given verbal guidance 
which matched that of Group B. 

Twenty trials per day for 50 days were 
given each child. Scoring was in terms of 
the number of "ringers" in each 20 tosses. 
Two children in Group A and 1 in Group 
B failed to gain. All other children mani- 
fested absolute gains ranging from 4 to 56 
in Group A, 5 to 47 in Group B, and 21 
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to 70 in Group C. The corresponding per- 
centage gains ranged from 5 to 287, 24 to 
147, and 53 to 175. The median gains for 
Groups A to C, respectively, were 11.5, or 
36 per cent; 17.5, or 66 per cent; and 42.5, 
or 92 per cent. Until the thirtieth day of 
the experiment, learning curves overlapped 
considerably. The highest curve was that 
of Group C, the next that of Group A, and 
the lowest that of Group B. If the groups 
were not so small, we should be justified in 
concluding that, for this game and for chil- 
dren of this age and intelligence, the best 
procedure is to enforce from the start a 
given effective method and to combine this 
with verbal guidance, In terms of the per- 
centage of gain, if not on the basis of 
the latter part of the learning curves, we 
might also be justified in concluding that 
verbal guidance, even without a standard- 
ized throwing procedure, is more effective 
than leaving the child entirely to his own 
resources, As the situation stands, how- 
ever, what might have been a very signifi- 
cant experimental test of the efficacy of 
verbal guidance is ruined by the fact that 
groups are too small to warrant any defi- 
nite conclusions concerning this aspect of 
the investigation. 

In good learners there was à marked 
tendeney for successes to be grouped. T his 
suggests that these children continued to 
use those responses which they observed 
to be associated with success. Poor learn- 
ers showed little evidence of such observa- 
tion and application. Errors immediately 
following success were usually due to throws 
beyond the post. Analysis of individual 
learning data indicated the following fac- 
iors to be significant in determining suc- 
cess or failure: overconfidence and undue 
caution; setting-up of stereotyped unde- 
sirable reactions; false association of cause 
and effect; peculiar associations of mean- 
ing with verbal expressions, as when “try- 
ing hard” was assumed to be synonymous 


with “throwing with great violence"; in- 
correct focusing of attention, such as look- 
ing at arm instead of goal; and random 
changes in procedure. 

Another approach to this problem is 
Cox’s (1933). Thirty-eight boys from the 
two upper classes of an English elementary 
school practiced assembling, wiring, and 
stripping an electric-lamp holder. They 
were merely told to repeat the operations 
at top speed until each day’s series had 
been completed. Time required to per- 
form the operations was recorded, Under 
these conditions no significantly greater 
progress occurred than was exhibited by a 
control group of 32 boys given only initial 
and final tests. Similar results were ob- 
tained with adult subjects trained by this 
technique. In a further investigation with 
experimental and control groups of adults, 
initial tests on assembling and stripping 
were followed, in the experimental group, 
by 11 days of special instruetion and per- 
formance of supervised exercises. Under 
these conditions the experimental group 
made gains significantly greater than did 
the control group. The author points out 
that much more rapid and efficient learning 
of such operations occurs when, rather than 
being left to their own resources, individuals 
are given special exercises and verbal guid- 
ance. Undoubtedly the effectiveness of 
such training would differ for different skills 
and for individuals of different levels of 
maturity. 

Transfer of Motor Skill: We have al- 
ready mentioned the fact that Gates and 


1 Judd’s (1908) study of transfer involved d 
throwing, but transfer comprised application of pri 
ples to motor skill rather than transfer of skill per 
One group of fifth- and sixth-grade boys received in- 
struction in principles of refraction while another, com- 
parable, group received no such instruction. Both 
groups were then required to hit a target placed 12 
inches under water. They were equally successful. 
Thus knowledge of principles failed to aid the in- 
structed group. When the target was shifted to 4 
inches of water, however, boys with a knowledge of 
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Taylor (1923) found greater transfer from 
copying the letters a-e to copying the 
letters f-j than when the letters a-e were 
merely traced. Since we do not know what 
success entirely untrained children would 
have in copying the letters f-j under iden- 
tical conditions, it is impossible to deter- 
mine the actual transfer in the two cases. 

McGinnis (1929) investigated transfer 
in maze performance. The maze was of 
the stylus type (McGinnis, 1928), appar- 
ently with open alleys. Invisible stops 
placed at appropriate points limited the 
movements of the stylus. Four patterns, 
the paths of which covered the same dis- 
tance but went in different directions, were 
used. Since the patterns were not of equal 
difficulty, scores were equated in terms of 
their relative difficulty. Four groups, each 
comprising six 4-year-old children equated 
in intelligence, received training on the 
maze patterns in the order AB, BA, ABCD, 
BADOC, respectively. Scoring was in terms 
of time and errors for 40 trials, in the case 
of the first two groups, and 50 trials in the 
ease of the others. Positive transfer oc- 
curred in every group regardless of the fact 
that some patterns, by changes in the di- 
rection of the goal, were calculated to pro- 
duce negative transfer. The percentage 
saved in transferring from one maze pat- 
tern to the other ranged from 12.6 to 41.8 
seconds and 9.4 to 35.8 errors. 

Wieg (1932) investigated bilateral trans- 
fer, using a grooved multiple-T maze 
through which the index finger or big toe 
could be run. Her aim was to measure 
transfer from right hand to left hand, from. 
left hand to right hand, from left hand to 
left foot, from right foot to left foot, from 
the principles of refraction made a much more rapid 
adjustment. than did those without such knowledge. As 
the result of this and other researches, Judd came to 
the conelusion that, “generalization” plays a large part 
in determining the magnitude and direction (positive 


or negative) of transfer when such occurs. For a fur- 
ther discussion of transfer, see pages 423-425. 


right foot to right hand, and from left foot 
to left hand. Twenty-four boys and 20 
girls, ranging in age from 66 to 78 months, 
were grouped in sets of 4. These were 
equated in terms of IQ, CA, socioeconomic 
status, sex, and initial maze-learning ability 
All subjects were first given 3 successive 
trials with each hand and each foot for 2 
days. They were then divided into differ- 
ent groups and given 3 daily trials until 
they had reached a criterion of not more 
than 2 errors in 3 successive trials. Time 
and errors were the bases of comparison. 
There was, in most cases, a saving in speed 
and in errors during learning with the 
transfer limb. The number of cases was 
too small to allow determination of the re- 
liability of transfer scores. There was, how- 
ever, a suggestion of greater transfer effects 
going from a less efficient to a more effi- 
cient limb, as from foot to hand or from 
left to right hand. A greater transfer was 
apparent in going from the right foot to 
each of the other limbs than from any one 
of these limbs to another. A group of 
adults showed larger transfer scores than 
children. The reliability of this difference, 
like that between the various directions of 
transfer, cannot be determined; hence the 
results can be regarded merely as sugges- 
tive. 

Significant transfer from one stylus maze 
pattern to another was obtained by Jones 
and Yoshioka (1938) in an investigation 
with 81 boys and 71 girls, each approxi- 
mately 13% years of age. The groups 
learned different patterns and used differ- 
ent procedures. When these differences 
were balanced, however, there were lower 
error scores for the learning of the second 
than for the learning of the first maze. 
In different groups the eritical ratio ranged 
from 1.62 to 3.68. 

The error curves are shown in Figure 13. 
One will note that there is an average ad- 
vantage of 5% errors in the initial trial 
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with the second maze and that, although 

this advantage decreases considerably, the 

two curves remain separated until the fif- 

teenth trial. In accounting for transfer, 
Jones and Yoshioka (1938) say: 

Factors in this transfer probably include 

an increase in effort to observe and remem- 
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Ficure 13. Transfer in learning of stylus 
mazes. (From “Differential Errors in Chil- 
dren’s Learning on a Stylus Maze,” by H. E. 
Jones and J. B. Yoshioka. Journal of Com- 
parative Psychology, 1938, 25, 470. By per- 
mission of the publisher, Williams and Wil- 
kins Co.) 


ber the results of maze exploration, al- 
though it may be pointed out that the 
second order shows fewer errors even on 
the first trial. The subject is acquainted 
with both his time and error record on the 
first test, and commonly seeks to improve 
his record. [pp. 471-4721. 


The existence of transfer in this experi- 
ment is made all the more interesting when 
it is pointed out that all the subjects had 
received previous training on stylus and 
body mazes from time to time. Without 


such previous training the present trans- 
fer would probably have been greater. The 
experimental results are further analyzed 
by Yoshioka and Jones (1945) in terms of 
learning at different stages of practice. 

Using sixth- and seventh-grade pupils, 
Jones and Batalla (1944) found no evi- 
dence of transfer from a large alley maze 
to a stylus maze of the same pattern, or 
vice versa. They feel that failure to show 
transfer in this experiment indicates ab- 
sence of configural and insightful learning. 
Tn another maze experiment, Batalla. (1943) 
had previously found absence of insightful 
behavior. 

In this connection one will recall Cox's 
experiment (1933) which was discussed: 
earlier (page 405). Practice in assembling 
and stripping electric light holders did not 
enable a group of 38 boys to do any better 
in a final test than a control group given 
only the initial and final tests. The result 
was similar to that obtained with adults. 
Specific training, verbal instructions alone 
and combined with exercises designed to 
bring important aspects to the learner’s 
attention, did have a transfer value for 
adults. No children were used under the 
latter conditions.* 


Memory 


Most experiments in memory deal with 
learning, recall, recognition, or relearning 
of symbolic materials such as numbers, 
words, nonsense syllables, poems, prose 
passages, and figures. The chief emphasis 
is upon retention of the effects of previous 


1 Transfer in discrimination learning (the transposi- 
tion problem) has been studied by Alberts and Ehren- 
freund (1951), Hunter (1952), Jackson (1930), Jackson 
and others (1938, 1939, 1940, 1943), and Kuenne (1946, 
19460, 1948). These studies deal with conditions wh. 
contribute to the relational type of response. Alberts 
and Ehrenfreund found that transposition in older 
children differs from that in younger children, the 
difference being attributable to verbalization in the 
latter. Hunter's (1952) paper deals with theoretical 
aspects of transposition in children. 
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stimulation. Retention may be measured 
in terms of ability to make appropriate 
responses in the absence of stimuli which 
originally elicited them (delayed reaction 
and reproduction), in terms of ability. to 
differentiate old and new stimuli (recogni- 
tion), or in terms of ability to relearn pre- 
vious material with a saving of time and 
effort. 

The earliest measurable evidence of a 
child’s ability to respond in terms of ab- 
sent stimuli comes from tests of the de- 
layed-reaction type. These yield a measure 
of retentivity prior to the time when con- 
ventionalized symbols such as are used in 
most memory tests have been acquired. 
Hence we shall begin our discussion of 
memory in children by considering delayed 
reaction, This discussion will be followed 
by a summary of other researches on mem- 
ory. 

Delayed Reaction. The principle under- 
lying delayed-reaction tests is that of pre- 
senting stimuli toward which differential 
responses are required and then removing 
the stimuli prior to response. In the orig- 
inal Carr-Hunter (Hunter, 1913) method, 
for instance, the animal was confronted by 
three compartments, only one of which was 
lighted in a given trial. The lighted com- 
partment, which offered the only means of 
escape, varied in position from trial to trial. 
At first the subject had to learn that escape 
was possible only through the lighted com- 
partment. The delayed-reaction tests were 
those in which a differential response to the 
compartments was required after the light 
had been turned off. The interval between 
removal of the external differentiating stim- 
ulus and the time of response was gradually 
increased until the subject could no longer 
remember which door had been lighted. 

Instead of escaping through the lighted 
or previously lighted door, Hunter's child 
subjects pressed a button corresponding to 
the position of the door. Since the animals 


and children in this experiment first had 
to learn that the lighted door was the cor- 
rect one, this has been called the indirect 
method of testing delayed reaction. The 
direct method, also first used by Hunter 
(1917), does not require specific training 
by the experimenter before delay tests are 
instituted. Hunter and later investigators 
obtained the child’s attention while hiding 
a toy or some other desirable object in or 
under one of two or more devices such as 
boxes, plates, or cups. After an interval, 
they determined whether the child could 
locate the hidden object. 

In Hunter’s investigation, for example, 
a girl of 13 months was confronted with 
three similar boxes having hinged covers. 
A toy with which she had been playing 
was plaeed in one of the boxes. When he 
ascertained that the infant had seen in 
which box the toy was placed, Hunter dis- 
oriented her and, after given intervals, of- 
fered an opportunity to find the toy. She 
located the toy with a high degree of ac- 
euracy after intervals between 8 and 12 
seconds, At 16 months of age she re- 
sponded with high accuracy after 24 sec- 
onds. 

All investigations of delayed reaction in 
children, except Hunter’s first one with ani- 
mals and children, have involved modifica- 
tions of the direct method just described. 
Some of these studies have been carried 
out as routine clinical tests; others have in- 
volved intensive experimental investigation. 

The most extensive clinical tests of mem- 
ory in infants are described by Bühler 
(1930). The earliest test is for infants of 
3 months. In this test, the face of the 
tester appears and then disappears. If it 
looks for the face or seems disturbed by its 
absence, the infant is eredited with mem- 
ory. Bühler claims that the 3-month-old 
infant charaeteristieally searches for, or is 
disturbed by disappearance of, the tester's 


MEMORY 409 


facet In a test at the 5-month level, a 
toy is presented and then removed. The 
infant is credited with memory if it looks 
“searchingly” in the direction in which the 
toy has disappeared. 

One of the best delayed-reaction tests of 
this general type is that devised by Bühler 
(1930) and Hetzer and Wislitzky (1930) 
for use with children ranging in age from 
10 to 24 months. A ball containing a 
chicken which pops out is placed in the 
child’s hand, The child plays with the ball, 
making the chicken appear and disappear. 
Then the ball is removed and other activity 
is encouraged. Some time later a ball which 
looks like the previous one, but does not 
contain a chicken, is presented. The child 
is credited with memory if, upon squeezing 
the new ball, it shows “astonishment,” looks 
“questioningly” at the tester, or puts its 
finger in the hole when a chicken fails to 
appear. The maximum delay followed by 
evidence of memory is about 1 minute at 
10 to 11 months, 8 minutes at 15 to 17 
months, 15 minutes at 19 to 20 months, and 
17 minutes at 21 to 24 months. 

Allen (1931) has investigated delayed re- 
action in 50 boys and 50 girls approximately 
1 year old, Each child sat on its mother’s 
lap during the experiment. Three boxes 
which looked exactly alike were placed on 
a card table at equal distances from the 
subject, as shown in Figure 14. Various 
toys were used as lures. While the mother’s 
eyes were closed (to prevent helpful atti- 
tudes), but while the infant was watching, 
a toy was tapped on a box three times and 
dropped in, where it was out of sight. The 

1 Hurlock and Schwartz (1932) have summarized 
many biographical reports of this type of response in 
infants, Preyer mentions an infant of 3 months who 
cried and looked around the room when his nurse dis- 
appeared, Shinn reports such behavior in a child of 4 
months. Fact and interpretation are so interwoven in 
such studies that one cannot be sure of their validity. 


A chance response, occurring once, may be taken as an 
indication of memory. 


table was then pulled out of the infant’s 
reach for periods ranging from 10 to 165 
seconds. At the end of a delay period, the 
table was pushed toward the child, who was 
thus given an opportunity to respond, 
Three tests in rapid succession, with the 
toy in a different box each time, were given 
after 10-, 20-, and 30-second delay periods. 
For longer delays there were fewer tests, 
the exact number differing somewhat from 


Card Table 


No.2 


ets 


Ficure 14, Arrangement for measuring de- 
layed reaction in infants. (From “Individual 
Differences in Delayed Reaction of Infants,” 
by C. N. Allen. Archives of Psychology, 
1931, 19, 14. By permission of the publisher.) 


one subject to another. Loss of interest 
during the longer delays was one reason for 
this variation. 

Since there were three possible locations 
for the toy, chance accuracy would approxi- 
mate 33 per cent. Accuracy after a 10- 
second delay was 61 per cent for boys and 
66 per cent for girls. After a 20-second 
delay, it was 65 per cent for boys and 57 
per cent for girls. A 30-second delay was 
followed by accuracy, respectively, of 50 
and 48 per cent. With a 45-second delay 
the percentages were 19 and 36, respee- 
tively. The number of cases at longer de- 
lays was too small to make the results 
worthy of consideration. Sex differences 
were insignificant. 

The experiments of Hunter, Bühler, 
Hetzer and Wislitzky, and Allen all agree 
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in demonstrating that memory of the de- 
layed-reaetion type (that is, recall memory) 
is present during the first year of life. 
These experiments differ, however, in their 
findings with respect to the maximum cor- 
rect delays. The discrepancies with respect 
to this factor may be attributed to different 
test situations and to different criteria of 
successful delay. Bühler and her co-work- 
ers, it will be recalled, report maximum 
delays of 1 minute as occurring in the first 
year. Hunter and Allen, however, report 
maximum delays no longer than 30 seconds. 
The “naturalness” and interest value of 
Bühler's tests perhaps contribute to the 
longer delays in her studies. Another factor 
of possible importance, however, is the cri- 
terion of response. In Hunter and Allen’s 
experiments, the child was required to make 
a clear-cut overt differential response, 
whereas in Bühler's tests facial expression 
and fingering of the ball were accepted as 
indicative of memory. 

The most extensive investigation of de- 
layed reaction in preschool children is 
Skalet’s (1931). Sixty children between 
2 and 5% years were given tests similar in 
principle to those discussed above. In the 
first group of experiments, a child was con- 
fronted with three plates under one of 
which a cooky was placed. 
the cooky hidden under a given plate, the 
subject was taken out of the room, Upon 
his return to the original situation, the 
child was required to locate the hidden 
cooky. If it was located without error, he 
was allowed to eat it. In successive trials 
the cooky varied in position in a random 
manner, Average accuracy of response was 
64.8 per cent after delays of 1 to 3 days. 
After delays of 21 to 29 days, accuracy 
dropped to 46.2 per cent. Longer delays 
were followed by merely chance accuracy. 
The correlation between age and maximum 
correct delay was .478 4-077. Skalet 
points out that verbal symbols enabled the 
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preschool children to make correct delays 
after long periods. The great difference in 
maximum correct delays between the ages 
of 1 and 2 years may be accounted for 
partly on the ground that the older child 
has acquired linguistic substitutes for absent 
stimuli. 

The response required in Skalet’s second 
group of experiments was to select from 
a random array of figures the one observed 
in isolation some time previously. She 
thus obtained a measure of delayed reac- 
tion in terms of recognition. In one set 
of tests, familiar animals were involved. 
In another, Skalet used geometrical figures 
of various kinds. Familiar animals gave 
the best results. For these tests the cor- 
relation between maximum correct delay 
and age was .669 + .093. Tests with geo- 
metrical figures were too difficult for most 
children. 

Two investigations of how certain stimu- 
lus factors influence correct delayed reac- 
tions in children have been reported. The 
first deals with the position of the subject, 
and the second with the position and color 
of the stimuli. In his original delayed- 
reaction experiment, Hunter (1913) found 
that some animals did not perform cor- 
rectly unless allowed to maintain a fixed 
bodily orientation during delay. He sup- 
posed that a continuing kinesthetic cue w: 
being used. Hunter’s findings suggested 
to Emerson (1931) that the delayed reac- 
tions of children might be affected differen- 
tially by introducing variations in the de- 
gree of bodily orientation during delay. 
Thirty-two children, ranging in age from 
27 to 59 months, were each shown an easel 
which contained a board with 42 pegs ar- 
ranged in 7 rows of 6 each. While a child 
was watching, the experimenter placed a 
ring over one peg. The child was then 
required to turn to a similar easel and 
place a ring over the corresponding peg. 
In each test the delay was approximately 
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5 seconds. Nine degrees of orientation were 
involved. They ranged from stepping to 
an easel at the side of the stimulus easel 
to going round to an easel facing in the 
opposite direction. Scores for correct 
placement were low throughout. With no 
disorientation, the average number of cor- 
rect responses was 17.82. With the first 
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the lure has been hidden or does it repre- 
sent some relation between this and other 
boxes? Miller refers to his test situations 
as involving “critical choice delayed reac- 
tion.” A 10-second delay was used in each 
situation. Ninety-eight children between 
11% and 162 months of age served as sub- 
jects. The first experiment was conducted 
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Figung 15. Critical tests of cues used in delayed reaction. (From “The Perception of Chil- 
dren: A Genetic Study Employing the Critical Choice Delayed Reaction,” by N. E. Miller. 
Journal of Genetic Psychology, 1934, 44, 327. By permission of the Journal Press, publisher.) 
The top line represents the original position of the boxes in each of the three tests. The lower 
line represents the critical choice positions. Each box is dsignated by a number for purposes of 
reference. c, choice on the basis of color; prs, response to position of box with respect to the 
child's own position; prb, response in terms of the position of one box in relation to the posi- 
tion of the other box. If the cue were color, boxes 2, 3, and 5 would be selected. Should the 
cue be position of the box with respect to himself, the subject would respond to boxes 1, 3, 
and 6. However, if the box presenting two cues were selected, the child would respond to 2, 
3, and 6. There are four other theoretically possible cues. 


degree of disorientation indicated above, 
the average score dropped to 6.45. When 
the positions of the stimulus and the re- 
sponse easels were back to back, the aver- 
age score was only 1.81. There was an 
increase in scores with age. The average 
number of correct placements throughout 
the experiment correlated .77 + .05 with 
CA and .758 + .05 with MA. 

Miller’s (1934) investigation concerns the 
question of how certain exteroceptive stim- 
ulus relations affect accuracy of delayed 
response, His problem may be framed in 
the following question: When the child 
makes a delayed response, does the implicit 
symbol represent the absolute position, 
color, or other aspect of the box in which 


as follows: A child was seated opposite the 
experimenter and was asked, “Do you like 
to play games?” Two boxes of the same 
size, but one red and the other yellow, 
were placed in front of the child. The ex- 
perimenter said: “See the boxes. Now I’m 
going to hide the dog under a box. Look!” 
The toy was hidden. A screen was then 
interposed between the boxes and the child 
for 10 seconds. At the end of this interval, 
the experimenter said, “See if you can find 
the dog.” After each response he said, 
“Fine!,” and again hid the toy. The child 
was then asked, “Can you find it this time?” 
Various lures besides the toy dog were used. 

As soon as the child completed two suc- 
cessive correct responses, critical tests to 
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determine the cues utilized were introduced. 
The nature of these tests can best be 
grasped by referring to Figure 15. Three 
critical tests are represented. The idea 
was to see whether, in these tests, the child 
would select a box of the same color as 
that under which he had seen the lure 
placed, whether he would select the box 
having the same relation with respect to 
his own position, whether he would select 
the one having the same position relative 
to the other box, whether he would select 
on the basis of two of these cues combined, 
or whether he would select on the basis 
of some other possible combination of cues. 
In the critical tests each box contained the 
toy, although the subject had seen it placed 
in only one box. 

The 11%- to 24-month-old children, of 
Which there were 4, all responded in terms 
of position relative to the other box. In 
successive age groups, however, there was 
a gradual decrease in the frequency of this 
type of response. Response in terms of 
color began, with a frequency of 20 per 
cent, in the age group of 25 to 36 months. 
The group contained 11 subjects. Color 
was an increasingly frequent basis of re- 
sponse until the 5-year level, after which 
its frequency decreased. Position relative 
to the subject was not a very frequent cue 
at any age level. Response in terms of 
the box with two cues in its favor was also 
quite infrequent at all ages. Unclassified 
responses increased with age, reaching a 
frequency of about 30 per cent at the 120- 
to 162-month level. 

When the distance between the two boxes 
was doubled, the youngest age group re- 
sponded 66 per cent in terms of position 
relative to the other box and 33 per cent 
in terms of position relative to the subject. 
Under these conditions, however, color 
again became an increasingly important 
cue in successively older groups. 


In a number of further experiments in- 
volving principles similar to those of the 
above tests, use of such cues as position 
relative to a group of other boxes, different 
color from a group of boxes alike in color, 
and combinations of color and position 
cues was tested. In general, the results of 
these experiments show that the child be- 
low 2 years of age has some representation 
of the position of one box relative to an- 
other. This symbol serves as the chief 
basis of response when he is required to 
remember under which box he has previ- 
ously seen a toy placed. Older children, 
on the other hand, frequently retain a 
representation of color, which symbol en- 
ables them to remember the box containing 
a toy. 

Retention after a Single Presentation. 
Retention of materials seen or heard a 
single time has been investigated exten- 
sively in children. The problem is usually 
stated more specifically as one of immedi- 
ate memory or memory span. It was first 
investigated by Jacobs (1887). Special 


1 Materials used to test the memory span of children 
have included digits: Jacobs (1887), Bolton (1892), 
Henri (1902), Smedley (1902), Humpstone (1917), Pint- 
ner and Paterson (1917), Ide (1920), Town (1921), Starr 
(1923), Easby-Grave (1924), Gesell (1925), Young 
(1928), Hallowell (1928), McCaulley (1928), Hurlock 
and Newmark (1931), Wilson and Fleming (1937), 
and Terman and Merrill (1937); speech sounds: 
Metraux (1944); letters: Jacobs (1887); words: Kirk- 
patrick (1894), Henri (1902), Burt (1909), Whipple 
(1915), Achilles (1920), Stutsman (1926), Hurlock and 
Newmark (1931), Lumley and Calhoun (1934), and 
Wilson and Fleming (1937); objects: Dewey, Child, 
and Ruml (1920), Bronner, Healy, Lowe, and Shim- 
berg (1927), and McElwee (1933); movements: Bal- 
dwin and Stecher (1924), Hurlock and Newmark (1931), 
Mallay (1935), and Werner (1940); figures: Achilles 
(1920), Allport (1930), Komatsu (1931), Shimidu (1934), 
Hall (1936); pictures: Stern (1904), Squire (1912), Car- 
penter (1913), Myers (1913), Wineh (1914), Town 
(1921), Baldwin and Stecher (1924), J. A. MeGeoch 
(1925, 1928), Bayley (1926), Conrad and Jones (1929), 
and Holaday and Stoddard (1033); and narratives: 
Shaw (1896), Yoakum (1921), Bassett (1929), Dietze 
(1931, 1932), Hurlock and Newmark (1981), Dietze and 
Jones (1931), Northway (1936), Terman and Merrill 
(1987), Loder (1987), and Morris (1939). 
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studies have had as their aims (1) to ascer- 
tain how differences in age, intelligence, 
and sex affect the memory span; (2) to 
compare the memory span for different 
kinds of material; (3) to determine the 
relative efficacy of visual and auditory 
means of presentation; (4) to observe dif- 
ferences in results obtained when recall 
or recognition tests of retention are used; 
and (5), especially in the case of narra- 
tives, figures, and pictures, to determine 
the nature of differences between the orig- 
inal and “recalled” material. 

That the memory span of children in- 
creases with age has been shown for all 
kinds of material investigated. The audi- 
tory-voeal memory span for digits, as in- 
dicated by Starr’s (1923) investigation with 
2000 children between the ages of 4 and 
15 years, is 4 between the fourth and fifth 
years, 5 between the sixth and eighth years, 
6 between the ninth and twelfth years, and 
7 beyond the twelfth year. Other studies 
on auditory-voeal digit span summarized 
by Hurlock and Newmark (1931), as well 
as the Terman-Merrill (1937) norms, are 
in close agreement with these. Although 
the memory span for words, letters, objects, 
figures, and ideas in a narrative also in- 
creases with age, the particular span is 
dependent upon the meaning of the ma- 
terials involved. 

Most investigations have shown a posi- 
tive, but medium, correlation between in- 
telligence and memory span for various 
types of material. In Bayley’s (1926) 
study, which involved 100 subjects between 
approximately 3 and 6 years old, correla- 
tions between MA and memory span for 
digits ranged from .40 at the third year 
to .67 at the sixth year. Correlations be- 
tween memory span for objects and MA 
ranged from .44 to .58. Hurlock and 
Newmark (1931) report the following 
correlations between the IQ and memory 
spans of 20 preschool children: digits, 


59+ 11; syllables, .72 4-08; concrete 
words, .52-- 11; abstract words, 55 + 
11; pictures, .61 +.09; movements, .59 
+ 11; ideas in a narrative, .76 + 07; and 
commands, 64 = .09, Clark's (1924) in- 
vestigation suggests that, although there 
is a positive correlation between intelli- 
gence and digit span at early age levels, 
the correlation is negligible at the high 
school level. 

It is generally claimed that memory 
spans for boys and girls show a difference 
in favor of the latter. This view is based, 
primarily, upon the researches of Kirk- 
patrick (1894) and Pyle (1920), both of 
whom measured memory span for words. 
The developmental range in both studies 
combined was from about the third grade 
to the high school level. That a sex dif- 
ference exists in the memory span for digits 
is doubtful. Several studies involving both 
sexes fail to mention a difference, and Pint- 
ner and Paterson (1917) and Bryan (1934) 
found none. Some investigations involving 
pictures (Shimidu, 1934) and narratives 
(Shaw, 1896; Bassett, 1929; Dietze, 1932) 
have disclosed slight superiority of boys. 
It is of course quite possible that, where 
meaningful materials of this nature are in- 
volved, a sex difference indicates differen- 
tial acquaintance with the material rather 
than differences in retentivity. 

As reported by Hurlock and Newmark 
(1931), the average memory span of pre- 
school children for digits is 5 + 1.00; for 
concrete words, 4.3 + 0.65; for abstract 
words, 3.0 + 0.30; for syllables in a sen- 
tence, 15.1 + 1.20; for pictures, 1.2 + 0.35; 
for movements, 4.3 + 0.65; for ideas in a 
narrative, 4.3 + 0.00; and for commands, 
3.3 = 0.50. Whipple (1915) reports that 
meaning greatly affects the size of the mem- 
ory span for words. 

Smedley’s (1902) results show that the 
memory span for digits does not differ for 
auditory and visual methods of presenta- 
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tion until the age of approximately 9 years. 
After this age the visual span exceeds the 
auditory. Jones (1927) likewise finds no 
difference in the digit memory span for 
visual and auditory presentation. All his 
subjects were under 9 years of age. 
Recognition is apparently easier than 
recall. Achilles (1920) found that children 
between 8% and 1136 years of age recog- 
nized an average of 23.95 words and recalled 
an average of only 5.22 words. For forms, 
the recognition and recall scores were, re- 
spectively, 9.61 and 3.97, Syllables yielded 
scores of 9.41 and 1.86. An older group ex- 
hibited higher scores than these, but the 
relative difference in favor of recognition 
as compared with recall scores was similar. 
In Hurlock and Newmark’s (1931) study 
the memory span for pictures was 1.2 by 
the recall and 6.1 by the recognition method. 
Shimidu (1934) reports similar results. 
Recall of pictures observed a single time 
was first investigated extensively by Stern 
(1904), who framed the problem as one of 
aussage or testimony. He found that chil- 
dren not only fail to report items in the 
picture but they also add details of their 
own and, when questioned, respond to sug- 
gestions given. The test is thus not one 
of memory per se. Nevertheless, when 
items fall within the individual’s range of 
experience and vocabulary and when ficti- 
tious details are ignored, the number of 
items reported is fundamentally a measure 
of recall memory. Winch (1914) tested 
200 children, most of whom were between 
the ages of 3 and 8 years. Stern’s picture 
was used. At successive age levels the 
average number of items reported was 8.3, 
16.1, 26.5, 30.0, and 35.6. The items in- 
volved (boy, woman, bread, knife, ete.) 
were represented in the previous experi- 
ence of even the youngest child. It is 
possible, however, that differences in abil- 
ity to observe and differences in vocabu- 
lary, as well as in memory per se, con- 


tributed to the increments in score at suc- 
cessively higher age levels. Similar experi- 
ments have been reported by MeGeoch 
(1925, 1928) with, respectively, normal 
versus subnormal children and normal chil- 
dren between the ages of 9 and 14 years. 
Beyond the level of intelligence requisite 
to observation, intelligence did not affect 
the number of items reported. Recall 
scores of normal children increased with 
age, but increments became small and sta- 
tistieally insignificant at the upper age 
levels. Conrad and Jones (1929), who 
tested reeall of the contents of three enter- 
taining motion pietures by means of com- 
pletion and multiple-choice tests involving 
a simple vocabulary, found that scores in- 
creased rapidly between the ages of 10 
and 20 years. These studies lead to the 
conclusion, therefore, that recall of pictures 
witnessed a single time improves as a func- 
tion of age. How much of the improved 
recall is based upon increased adequacy of 
observation and how much upon increased 
retentivity per se is not apparent. 

Allport (1930) and Hall (1936) have 
investigated changes in reproductions of 
pictures observed a single time. In All- 
port’s study, 275 children between the ages 
of 10 and 13 years were shown a simple 
drawing and then required to reproduce it. 
Further reproductions were drawn after in- 
tervals of 2 weeks and 4 months. Few per- 
fect reproductions appeared. The figures 
did not, however, lose their identifiability in 
reproduction. Alterations from the original 
were chiefly in size, symmetry, and sim- 
plicity. Allport suggests that dynamic 
brain processes “force memory traces into 
typical lines of change." Hall showed pie- 
tures and diagrams to over 200 children 
between the ages of 9 and 15 years. Hach 
child was told that he would be required 
to reproduce the picture or diagram after 
seeing it for a short period (20 seconds). 
As shown in Figure 16, the general charac- 
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teristics of the pictures and diagrams were 
retained while details differed. Naming of 
the object was a factor in determining the 
nature of reproductions. A given picture, 
for example, was referred to by different 
subjects as “tents,” “mountains,” “pyra- 
mids,” and “blades of grass.” When called 
upon to reproduce what they had observed, 
the subjects were markedly influenced by 
such verbalizations, Familiar objects tended 
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Ficvng 16. Examples of successive changes 
of diagrams and pietures. (From "The Ef- 
fects of a Time Interval on Recall,” by 
V. Hall. British Journal of Psychology, 1936, 
27,44. By permission of the publisher.) 


to change gradually and diagrams suddenly 
in repeated reproduction. 

Studies somewhat comparable to the 
above, but utilizing. narratives instead of 
visual materials, have been made by North- 
way (1936) and Wees and Line (1937). 
Northway's subjeets, ranging in age from 
10 to 15 years and coming from private 
and publie schools, read a story once and, 
immediately after doing so, attempted a 
written reproduction. This reproduction 
was read by another child who, in turn, 
attempted to reproduce it. Some repro- 
ductions were made after a week’s inter- 
val, Three stories, each having 250 words, 
were used. Older children tended to re- 
tain the story in its own form more ac- 
curately and for a longer time than younger 
ones. Changes, additions, and omissions 
were usually such as to recast the story 


in familiar phraseology and settings. The 
more unfamiliar the material the greater 
was the tendency to recast it. In some 
instances the story “reproduced” was al- 
most entirely of the child’s invention, As 
one might expect, however, the theme was 
usually retained with greater accuracy than 
the details. In Wees and Line’s research 
sixth-grade children read a story and at- 
tempted to reproduce it. The same story 
was presented to different children in 
changed form. Wees and Line’s chief find- 
ing is that the nature of the reproduction 
is determined by the form in which the 
story is presented. 

Memorizing. When materials such as 
those discussed above are presented re- 
peatedly and retention is measured after 
each repetition, we have a typical learning 
experiment. This type of experiment and 
those considered earlier in the present chap- 
ter differ chiefly in that the child is here 
required to learn symbols rather than move- 
ments as such. 

The first reported experiment in memo- 
rizing in which children were subjects is 
Steffen’s (1900). Children were used only 
incidentally In this, as in most of the 
early memorizing experiments with adults 
and children, nonsense syllables and poems 
were learned. 

Foster (1928) investigated memorizing 
of narratives by nursery school children 
varying in CA from 2 years and 7 months 

1 Other early studies with children are by Pentschew 
(1903), Radossawljewitsch (1907), Busemann (1911), 
and Meumann (1913). The number of children in- 
cluded in these investigations was too small to war- 
rant comparison of their memorizing ability with that 
of the adults involved. In any event, comparison of 
child and adult learning of symbolic materials may be 
invalidated by the fact that the symbols have differ- 
ent degrees of meaning for children and adults. Mo- 
tivation is another possible differentiating factor, Nev- 
ertheless, Meumann (1913) discusses alleged differences 
between the memorizing ability of children and adults. 
Studies in which memorizing by a single child has been 


intensively investigated are reported by Winch (1904), 
Guillet (1909), and Hildreth (1935). 
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to 4 years and 9 months and in MA from 
3 years and 2 months to 5 years and 8 
months. Fifteen boys and 16 girls were 
involved. Stories containing 388 to 472 
words were each read to a child 10 times. 
After the first reading of a story, pauses 
were introduced at predetermined intervals 
and the subject was encouraged to continue 
the narrative as far as possible. His score 
per repetition was the number of words 
correctly recalled. Whenever a correct re- 
production was made, the experimenter 
said, “Good.” Incorrect reproductions 
were corrected. After 10 repetitions (9 
recall tests) had been given a new story 
was begun. One repetition was given daily. 
Twenty-two of the children learned 8 stories 
in this manner while the rest learned 3 to 4. 

A learning curve based upon the mean 
number of words per child per story for 
the 8 stories is presented in Figure 17. 
One notes that the curve is approximately 
linear, and that the limit of achievement 
was not reached during the 9 tests. Simi- 
larly plotted curves for subjects below a 
CA of 3 years and 4 months and an MA 
of 3 years and 10 months, however, show 
a decided flattening after the eighth repe- 
tition. Mean scores of the lowest CA 
group went from approximately 1 on the 
first repetition to 8 on the last, whereas 
the comparable scores of the five oldest 
children went from 9 to 73. Similarly, 
the scores of the lowest MA group went 
from 1 to 8, whereas those of the highest 
went from 5 to 64. The correlation be- 
tween CA and total score for all stories 
was .74; that between MA and total score 
for all stories, .65. Although the number 
of subjects was small, the above data all 
agree in suggesting that the memorizing of 
narratives by young children increases with 
age and intelligence. Whether this increase 
is in mnemonic ability per se or in atti- 
tudes, previous experience, or the like, can- 
not be determined. Although girls were 


slightly higher than boys in MA, their 
average scores were lower than those of 
boys on 7 of the 9 stories. Since the 
groups were so small, this may not repre- 
sent a true sex difference. 

Several investigators of memorizing in 
children have used variations of the paired- 
associates method. The color-naming stud- 
ies of Lund (1927) and Jersild (1932) are 
of this variety. Children were shown colors 
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Ficure 17, Curve for memorizing of stories. 
(From “Verbal Memory in the Pre-school 
Child,” by J. C. Foster. Journal of Genetic 
Psychology, 1928, 35, 31. By permission of 
the publisher.) 


and required to recall the appropriate names 
as quickly as possible. Lund’s 5-year-old 
child and Jersild’s 7- to 8-year-old children 
exhibited an initial rapid increase in speed 
of naming. This was followed by slow im- 
provement. Jersild used a control group 
which, despite the fact that it performed 
only an initial and a final test, also im- 
proved. The improvement of this group 
was less than one half that shown by the 
trained group. After an interval of 4 
months without intervening experimental 
practice, however, the speed of naming in 
both groups was approximately equal. Only 
the control group showed improvement dur- 
ing the interval. It appears that the matu- 
ration and/or incidental learning of this 
group enabled it to approximate what the 
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other group had achieved by experimental 
practice. 

Experiments by Meek (1925) and Kirk- 
wood (1926) also involved paired associates. 
Meek required 68 children between the 
ages of 4 and 6 years to associate names 
of objects with the objects when confusing 
words (having the first, last, two middle 
letters, ete., of the key word) were pre- 
sented simultaneously. Thus the word ball 
appeared on a box containing a ball but, 
associated with this box were other, empty 
boxes containing the words burr, feel, sale, 
bake, and kill. The other words to be 
learned in this way were flag, doll, lion, 
duck, and rose. Improvement was meas- 
ured in terms of time, number of correc- 
tions, and number of false recognitions in 
each practice period. Six practice periods 
separated by intervals of 1 to 30 days 
were given. Each period was terminated 
after a specified number of correct recog- 
nitions, the number depending upon differ- 
ences in the training procedure for different 
groups. Meek’s results indicate no con- 
clusive evidence of improvement in memo- 
rizing as a function of age. This is perhaps 
due to the fact that her procedure was 
not comparable at different age levels. The 
correlation between MA and time required 
to learn ball to the point of two recogni- 
tions ranged, for the age groups of 4 to 6 
years, between .302 = .101 and .456 + .142. 
When corrections made in learning all words 
were correlated with MA the correlations 
ranged from —.011 + 189 to .583 + .128. 
Correlations inereased at each suecessive 
age group. The last correlation, based 
upon data from only 14 children, however, 
is alone statistically significant. Most of 
the learning curves show a sharp improve- 
ment in the first few periods, followed by 
little or no improvement. One of the most 
interesting aspects of this investigation is 
the analysis of individual cases. This 
analysis shows that temporary excitement, 


boredom, worry over a scolding from the 
mother given prior to the experiment, day- 
dreaming, etc. lead to marked variations 
in memorizing. 

Kirkwood (1926) investigated association 
of pictures and blocks having a vague re- 
semblance to each other. Her subjects 
were 180 preschool children, Twenty 
blocks and 20 pictures were used. At each 
practice period the experimenter picked up 
pictures in random order and asked the 
child to hand her “the block that goes 
with this picture.” In some instances the 
block was handed to the child and he was 
required to select the correct picture. 
Learning curves based upon the number 
of correct associations exhibited a rapid 
rise and then flattened upon approaching 
the upper limit of 20. 

The relation of age and intelligence to 
memorizing has been the subject of special 
investigations by Wilson (1931a, 19316, 
1931c) and Stroud and Maul (1933). 
Wilson found that dull children were, on 
the average, inferior to bright children in 
memorizing shorthand characters and de- 
seriptive selections. In some individual 
cases, however, bright children were sur- 
passed by dull children. In Stroud and 
Maul’s study, 172 subjects between the 
ages of 7 and 11 years, 26 subjects aged 
14 years, and 28 subjects aged 18 years 
were given 10 minutes’ practice with non- 
sense syllables and, on a different occasion, 
15 minutes’ practice with poems. The 
number of nonsense syllables and the num- 
ber of lines of the poems recalled increased 
with age. Correlations between CA and 
recall scores, however, decreased from .61 
for poems and .49 for nonsense syllables to 
approximately zero when MA was partialed 
out. The correlation between MA and re- 
call scores was .67 + .024 for poetry and 
61 + 028 for nonsense syllables. Stroud 
and Maul therefore conclude that memo- 
rizing ability is significantly related to in- 
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telligence, a conclusion supported, it will 
be recalled, by the data of Meek (1925) 
and Foster (1928). 

The Relative Efficacy of Different Mem- 
orizing Procedures. If certain memorizing 
procedures result in faster learning and in 
better retention than others, it is important 
that these procedures be discovered and 
applied in classroom teaching. A few ap- 
proaches to this problem have been made 
in the laboratory and the classroom and 
with both adults and children as subjects. 
Use of children in such research was at 
first incidental. There has been a tendency, 
however, to investigate the relative efficacy 
of different procedures with large groups 
of children as subjects and, at the same 
time, to approximate schoolroom conditions 
as closely as possible. 

Several investigators have attempted to 
determine the relative merits of whole 
versus part procedures. Steffens (1900) 
was the first to investigate this problem. 
She found that her adult subjects and two 
children learned poems more rapidly when 
the poems were read from beginning to end 
than when verses were learned separately 
and later connected. Neumann (1907), 
who required 6 children between the ages 
of 916 and 10% years to associate German 
and foreign words by whole and part pro- 
cedures, also found the whole procedure 
to be superior. He observed, however, that 
the effectiveness of this procedure increased 
with increasing intelligence. 

Winch (1924) did not find the whole to 
be superior to the part procedure. He 
worked under classroom conditions with 
large groups of children. The children 
were paired on the basis of age and mem- 
ory ability as determined by a preliminary 
test. One child of a pair learned poems 
by the whole method, whereas his partner 
learned the same poems by the pure part 
procedure. Three separate experiments 
were performed, involving groups of 26 to 


38 children ranging in age from 11 years 
and 8 months to 13 years and 1 month. 
With the exception of the results for one 
poem at one age level all data were in 
favor of the part procedure. Pechstein 
(1926) found no reliable evidence in favor 
of either whole or part methods in his in- 
vestigation with bright and dull children, 

The equivocal nature of the above find- 
ings led MeGeoch (1931) to carry out a 
further investigation, which appears to be 
the most thorough yet performed on this 
problem with children as subjects. Her 
subjects were 33 gifted and 35 normal chil- 
dren, all approximately 10 years old. The 
IQ of the gifted group averaged 151 and 
that of the normal group, 99. The groups 
were divided equally with respect to sex. 
Turkish-English vocabularies, nonsense syl- 
lable-English pairs, and poems were mem- 
orized by whole or part methods. In 
learning of the last two types of material 
a progressive part procedure, as well as 
whole and pure part procedures, was used. 
The same number of repetitions, in the case 
of paired associates, and the same time, 
in the ease of poems, were given with each 
procedure. Scores for paired associates 
comprised the number of associates recalled 
upon presentation, singly and in changed 
order, of the initial members of the pairs. 
Memorizing of poems was scored in terms 
of the number of lines recalled. 

Data obtained with the Turkish-English 
vocabulary yielded unequivocal evidence of 
the superiority of the whole procedure both 
for gifted and average children. Further- 
more, the superiority of this procedure was 
greater for gifted than for average children. 
The means, SD’s, differences, and standard 
errors of the differences are given in Table 
4. One will observe that all differences be- 
tween the whole and part procedures for 
both learning and retention are statistically 
significant. Nonsense syllable-English pairs 


MEMORY 419 


TABLE 4 


Comparison or METHODS 


Whole 


Part Whole Minus Part 


Group No. 


Mean SD 


P/W 
Diff. 


SDa. 


Gifted 31 5.06 1.55 2.53 1.27 2.53 0.29 50% 

Normal 32 2.42 1.32 1.48 87 .94 .20 61% 

Narmal/Gifted 48% 58% 

— ee 
Retention 

Gifted 31 4.12 1.49 2.17 1.36 1.95 0.26 52% 

Normal 32 1.76 1.21 .78 4 .98 18 44% 

Normal/Gifted 


yielded results in the same direction, but 
few of the differences were found to be 
statistically significant. The progressive 
part procedure gave ambiguous results, in 
some instances being more effective and in 
others less effective than the whole method. 
None of the differences was significant sta- 
tistically, Poems were learned better by 
gifted than by average children. However, 
slight differences between the scores for 
whole, progressive part, and pure part 
methods were statistically insignificant. 
McGeoch concluded that the effectiveness 
of the whole and part methods depends 
upon the intelligence of the subjects and 
the type of material to be memorized. 

In a study reported briefly by Northway 
(1937), poems of varying difficulty, as 


determined by their "thought content," 
were memorized by school children. There 
was no clear superiority of the whole or 
part procedure. The relative effectiveness 
of the two procedures differed from one 
poem to another, and there was no clear 
relation between the efficiency of the pro- 
cedure and the difficulty of the poem. It 
is suggested, however, that poems of in- 
termediate difficulty were learned best by 
the whole method, whereas those of lesser 
and greater diffieulty were learned about 
as effectively by either method. Griffiths 
(1938), as the result of a study involving 
14-year-old boys, claims that simple mate- 
rials are learned with equal efficiency by 
either part or whole methods but that dif- 
ficult material should be approached in 
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terms of the whole method at first and 
then in parts. 

"The results of researches on whole versus 
part methods of learning in adults are also 
conflicting. On the basis of findings so far 
reported one must conclude that, even for 
memorizing of a given type of material— 
for example, poems—findings differ con- 
cerning the relative effectiveness of the 
whole and part procedures. One investi- 
gator finds the whole procedure most effec- 
tive, another the part procedure, and. still 
another finds no difference. Woodworth 
(1938), after critically evaluating all the 
literature on whole versus part learning, 
says that the net result is somewhat as 
follows: 


The parts are easier to learn than the 
whole and the learner is often happier and 
better adjusted to the problem when be- 
ginning with the parts. He carries over 
some of the skill and knowledge gained in 
learning the parts into the subsequent 
learning of the whole performance. But 
he finds that putting together the parts is 
a serious problem requiring much further 
work. In the end he may have saved time 
and energy by commencing with the parts 
—or he may not—much depending on the 
size and difficulty of the total task and the 
learner’s poise and technique. If he can 
ndjust himself to the whole method and 
handle it properly, he can learn quite com- 
plex performances effectively by the whole 
method. In a practical situation it is prob- 
ably best to start with the whole method 
while feeling free to concentrate at any 
time on a part where something special is 
to be learned [p. 223]. 


The relative efficacy of massed and dis- 
tributed practice has been investigated ex- 
tensively with animals and adults, Such 
researches have shown some form of dis- 

1 Of some relevance in this connection is the study 
by Hildreth (1042) on solving of jigsaw puzzles by 


children, The most efficient results were obtained when 
the children first saw the whole picture. 


tribution to be more efficient than mass- 
ing of practice periods. Similar experi- 
ments with children have been few and 
inadequate. 

Munn (1909), in her study of the learn- 
ing curve, found that short frequent prac- 
tice periods led to faster learning of a sub- 
stitution problem by both children and 
adults than long practice periods. With 
the exception of this study and a master's 
thesis, the results of which are summarized 
by Peterson (1933, pp. 428-430), all re- 
ported work with children on this problem 
has involved memorizing? 

Kirkwo. 1 (1926) required two matched 
groups of 11 children each to associate pic- 
tures and blocks which were vaguely similar 
(see page 417). Upon being presented 
with each of 20 blocks the child was re- 
quired to select its associated picture, Each 
day's score was the number of correct asso- 
ciations. One group practiced every day; 
the other practiced on alternate days. The 
results are summarized in Table 5. One 
will observe that the group with a greater 
distribution of practice not only achieved 
the criterion of 3 successive correct trials 
5 practice periods earlier than the other 
group, but also attained higher scores at 
every trial. 

Foster (1928) found distributed practice 
to yield better results than massed practice 
in the learning of narratives by 29 nursery 
school children. After one story had been 
given a single repetition daily for 10 days, 
another story, assumed to be of approxi- 
mately equal difficulty, was given 5 daily 
repetitions for 2 days. The average num- 
ber of words recalled per repetition was 
consistently higher for distributed than for 

2 This thesis, by Long, deals with distribution of 
practice in dart throwing. There were only 10 boys in 
each group, the initial ability of the two groups was 
markedly different, and only a minute statistical anal- 
ysis, which seems unwarranted in the light of the 


small number of subjects, discloses any difference in 
the effectiveness of the two procedures, 
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TABLE 5 
AVERAGE Scones OBTAINED BY TWENTY-TWO PAIRED CHILDREN IN Associa TING PICTURES WITH 
Brocks 
Practice Periods 


1 2 8 4 5 6 T 


8 9 10 u 12 13 14 


Practice Once Daily 


10.2 14.9 16.5 18.8 19.1 19.0 19.8 


19.6 19.3 20.0 19.7 20.0 20.0 20.0 


Practice on. Alternate Days 


11.3 15,2 18.9 19.6 20.0 19.8 20.0 


massed practice. A few individuals, how- 
ever, had higher scores for massed than for 
distributed practice. Although the trend 
of Foster’s results is in line with that of 
other researches on distribution of practice, 
her experiment lacks conclusiveness owing 
to the fact that a different poem was mem- 
orized under each of the conditions. 

The advantage of rests between practice 
periods has been attributed to decreased 
fatigue, to preservation of neural traces fol- 
lowing removal of the stimuli which aroused 
them, to opportunities for recitation or re- 
hearsal, and to more rapid dropping-out of 
inhibitory than of facilitory associations 
during an interval. Any or all of these 
factors may operate in a given instance. 
'The phenomenon under discussion is also 
possibly related to better retention of in- 
complete than of completed tasks (Zeigar- 
nik, 1927) and reminiscence (Hovland, 
1938a), For a discussion of this, see pages 
425-430. 

Another problem concerns the relative 
efficacy of recitation and passive reading 
of materials to be recalled. It has long 
been known that retention is poor unless 
the individual intends to memorize Myers 
(1913), for example, found that children 
and adults fail to remember many items 
from everyday experience when there has 


1 See especially the case cited by Radossawljewitsch 
(1907, p. 127). 


20.0 20.0 


been no intention of recalling them later. 
On the basis of such facts one should ex- 
pect recitation to facilitate learning and 
retention. A specific investigation of this 
program was undertaken by Gates (1917), 
whose experiments were carried out un- 
der classroom conditions, Forty to 45 chil- 
dren, from grades 1, 3, 4, 5, 6, and 8, were 
used. The materials to be memorized were 
lists of nonsense syllables and brief biog- 
raphies, Bach group memorized under each 
of the conditions of the experiment in such 
order that all factors other than the rela- 
tive amounts of recitation and reading were 
equated, The total time given to memo- 
rizing nonsense syllables was divided be- 
tween reading and recitation so that the 
percentages of reading were as follows: 100, 
80, 60, 40, and 20. Reading comprised 
going over the material from the beginning 
to the end without repeating any unit ex- 
cept while looking at it. When recitation 
was called for, the child was instructed to 
look over the top of the card and repeat 
as many units as possible. Only when a 
unit could not be remembered was he to 
glance at the card while reciting. More 
material was given in a lesson than could 
be memorized in the time limit. A written 
recall was made after this limit had ex- 
pired. The results obtained for memoriz- 
ing of nonsense syllables appear in Table 
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6.* Scores are relative, being derived from 
average scores by considering the average 
of each class for all five methods as 100. 


TABLE 6 


Tur Revative Erricacy or DIFFERENT Pro- 
PORTIONS OF READING AND RECITATION IN 
MEMORIZING NONSENSE SYLLABLES 


Percentage 
Reading 100 80 60 40 30 

Grade 8 

Relative score 65.40 92,23 99.69 105.45 137.26 

PE 237 2.69 2.53 2.57 3.85 
Grade 6 

Relative score 59.13 88,35 101.34 112.57 136.61 

PE 274 3.78 2.70 4.09 4.81 
Grade 4 

Relative score 63.42 80,53 108.05 113.75 134.42 

PE $42 2.76 3.36 4.50 4,74 


The same general procedure was followed 
in memorizing of short biographies. Grade 
3 was allowed a total of 7 minutes and 30 
seconds per biography, whereas grades 4, 
5, 6, and 8 were allowed 9 minutes. Added 
to the proportions of reading and recitation 
used with nonsense syllables was a 10 read- 
ing-90 recitation percentage. Recall scores 
reduced to a relative basis are given in 
Table 7. Statistical analysis of these scores 
discloses that, for all grades, some degree 
of recitation is significantly superior to 
reading alone. Taking the average of all 
scores into consideration, Gates obtained 
the following relative scores for, respec- 
tively, no recitation to 90 per cent recita- 
tion: 83.71, 95.32, 101.63, 110.35, 106.67, 
and 102.80. Considering these data as a 
whole, it appears that 40 per cent reading 
and 60 per cent recitation give the best 
results for this type of material under these 
conditions, 


1 Results for grade 1 are not included because, 
owing to differences in technique, they were not 
comparable with those of other grades. 


Tests of retention given 3 to 4 hours 
after original learning showed trends simi- 
lar to those found for immediate recall. 
Relative retention scores for nonsense syl- 
lables, averaged for all grades, were, for the 
suecessively greater amounts of recitation, 
as follows: 45.34, 72.96, 93.53, 119.13, and 
169.17. Thus an increasing proportion of 
recitation, within the limits of zero and 
80 per cent, led to increasingly better re- 
tention of nonsense syllables. For bio- 
graphieal material the comparable scores 
were: 73,31, 85.44, 110.23, 122.98, 115.65, 
and 110.82. As in the case of immediate 
recall, retention scores were highest with 
60 per cent recitation. 

In repeating these experiments with 
adults, Gates obtained results essentially 
similar to those mentioned. His analysis 
of the process of memorizing suggests that 
recitation enables the individual to develop 
with greater faeility than is possible in 
reading alone the requisite “bonds” be- 
tween items. Where these bonds must be 
built up by the learner himself, as in learn- 
ing nonsense materials, recitation seems of 
most value. In general: 


Recitation leads to greater certainty of 
one's knowledge. It enables the learner 
not only to know but to be aware of how 
well he knows. Fewer blunders and er- 
roneous recalls are made. The material is 
better organized; it ís in more usable form 
(p. 101) 2 


? Investigations on other aspects of economical 
memorizing in ehildren have been carried out by Dell 
(1912), on Dosition of items in a series and the rela- 
tion of this position to ease of learning and recall; 
by Sullivan (1924), on development of attitudes con- 
cerning success and failure; by Meek (1995), on the 
most effective number of repetitions at different stages 
of learning; by Jensen and Schrodt (1936), on word- 
ing materials so as to bring them within the child's 
range Of comprehension; by Forlano and Hoffman 
(1937), on the relative adequacy of guessing and 
telling methods in learning foreign words; and by 
Adams (1938), on the effect of correcting and repeat- 
ing errors in serial rote learning. 
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TABLE 7 


Tur RELATIVE EFFICACY or DIFFERENT Proportions OF READING AND RECITATION IN 
MEMORIZING SHORT BIOGRAPHIES 


Percentage Reading 100 80 60 40 20 10 
Grade 8 

Relative score 87.78 94.62 104.98 105.45 106.80 100.03 

PE 3.01 3.64 2.93 2.89 2.09 3.43 
Grade 6 

Relative score 89.21 97.58 106.19 104.36 104.77 98.06 

PE 4.42 3.48 4.09 4.01 4.83 4.01 
Grade 5 

Relative score 80.42 95.15 103.75 108.86 104.57 107.36 

PE 2.72 2.93 3.27 3.81 3.41 3.75 
Grade 4 

Relative score 86.34 99.94 96.69 111.17 104,13 101.65 

PE 4.54 4.60 5.07 4.54 4.13 4.18 
Grade 3 

Relative score 74.78 89.29 96.54 121.93 113.12 104.40 

PE 3.35 4.21 4.21 3.95 4.81 4.04 


Transfer of Improvement in Memoriz- 
ing. Does memorizing a particular kind 
of material increase a child's ability to 
memorize? Several investigators have 
sought an answer to this question." 


1 Although they do not concern memorizing per 
se, the following studies are somewhat relevant. 
Thorndike (1924) and Brolyer, Thorndike, and Wood- 
yard (1927) investigated the transfer value of various 
high school subjects. Transfer was measured in 
terms of improvement in mental-test performance, 
The small apparent transfer of some subjects, such 
as mathematics, could be attributed to similarities 
between subject and mental-test material. The in- 
vestigators claim that no general transfer occurred. 
Gordon’s (1938) experiment on transfer of training 
within verbal tests is of interest in this connection. 
She found that a group of children trained on 
analogies for 8 weeks following initial tests had 
significantly higher final analogy scores than did a 
comparable group given only the initial and final 
tests. Transfer was probably in terms of an aequired 
“feeling” for analogy material and perhaps a tech- 
nique. There is no implication that reasoning ability 
per se had been improved by the training with 
analogies. On tests which did not include analogies, 
the two groups performed with equal skill. 


Winch (1908) had school children be- 
tween 10 and 13 years of age memorize 
poetry on 1 day per week for 3 weeks, 
after which they memorized history and 
geography lessons. A control group, 
equated with the former in terms of initial 
tests and in terms of teachers’ judgments 
of mnemonie ability, memorized the same 
lessons after doing sums for 3 weeks. The 
experiment was repeated with several dif- 
ferent groups of children. As an example 
of the results obtained in these studies we 
shall cite the data of the initial one, which 
involved experimental and control groups 
of 17 children each. The average initial 
score of each group for memorizing history 
was 88, The average final score in mem- 
orizing history (another lesson of greater 
length than the first) was 121 for the ex- 
perimental and 111 for the control group. 
All experiments yielded results in the same 
direction. Winch concluded that: “Im- 
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provement, gained by practice in memoriz- 
ing one subject of instruction, is trans- 
ferred to memory work in other subjects 
whose nature is certainly diverse from that 
in whieh the improvement was gained" 
(p. 293). 

In a further experiment of the same 
general nature, Wineh (1910) found that 
training in rote memory led to improve- 
ment in substance memory. Sleight (1911), 
who worked with both school children and 
adults, questioned Winch’s techniques and 
the reliability of his data on transfer from 
rote to substance memory. Children aver- 
aging 12.8 years of age were divided into 
four groups of equal mnemonie ability as 
determined by a series of tests. One group. 
learned poetry in rote fashion, one memo- 
rized tables, one learned the substance of 
prose selections, and the fourth, during 
the same period, did arithmetie problems 
involving no memorization. These activi- 
ties occurred 30 minutes daily, 4 days per 
week, for 3 weeks. All four groups were 
finally required to memorize nonsense syl- 
lables, prose selections, the data of maps, 
and other materials. In two instances there 
was a statistically significant difference in 
favor of the trained group. In memorizing 
nonsense syllables, the groups which learned 
poetry and tables gained, respectively, 66 
and 85 more points than their controls. 
The differences had a PE of 11. There 
was a statistically insignificant drop of 32 
points in memorizing prose after learning 
nonsense syllables and a statistically insig- 
nificant increase of 21 to 31 points in going 
from training with prose to, respectively, 
literal and substance memorization of prose. 
Sleight concluded that, where transfer oc- 
curs, it is in terms of specifie techniques. 
Subjects developed a procedure which 
served as well in memorizing one type of 
material as in memorizing another. 

Winch (1911) presents data which seem 
to indicate transfer from memorizing to 


inventing stories having a different con- 
tent. In each case there is a small, but 
probably insignificant, difference in favor 
of the trained group. Correlations between 
memory and invention scores run as high 
as .623, which is statistically significant. 

Gates and Taylor (1925) and Gates 
(1928) report a transfer experiment in- 
volving digit span. Their subjects were 
82 children separated into experimental 
and control groups on the basis of sex, age, 
intelligence, scholastic maturity, grade, ini- 
tial memory span for digits, and other 
mnemonic performances. Children of the 
experimental group were given 78 days of 
practice in memorizing series of digits of 
differing length. The control group was 
tested for digit span only on the initial 
and final days of the experiment. The 
initial digit span of both groups was 4.33. 
During 78 days of practice the experi- 
mental group increased its average digit 
span to 6.40, a gain of 2.07. The control 
group had a final score of 5.06, a gain of 
0.73. It is apparent that practice in mem- 
orizing digits increased the digit span. In 
a further test 4% months later, however, 
both groups exhibited approximately equal 
spans. Gates assumes, therefore, that “the 
improvement brought about by training in 
this case is due to subtle techniques rather 
than to increased fundamental capacities" 
(p. 455). An interval of only 4% months 
was apparently too long for the techniques 
to be retained. Both groups were given 
further practice 8 months after the final 
tests. On the first day of this practice 
period the scores of the experimental and 
control groups were, respectively, 4.73 and 
4.83. Twenty-one days of training in- 
creased these scores to 5.73 and 5.92. It 
is again apparent that the 78 days of train- 
ing 8 months earlier gave the experimental 
group no superiority over the control group 
at this later period. 


» 
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On the basis of the above-mentioned 
experiments one must conclude that train- 
ing in memorizing aids further memorizing 
only in so far as techniques acquired in one 


children are summarized in Table 8. Some 
variation from interval to interval is prob- 
ably due to the fact that relearning took 
place at different times during the day. 


TABLE 8 


PERCENTAGE or NONSENSE SYLLABLES AND Poems FORGOTTEN 


Intervals 5 minutes 20 minutes 60 minutes 8 hours 24 hours 2days 6 days 30 days 60 days 


Syllables 9 15 23 
Poems 3 11 23 


situation are applied to further situations. 
There is no evidence, in other words, that 
memorizing ability per se is improved by 
training. 

Forgetting. Ebbinghaus (1885), who was 
his own subject, found that forgetting of 
nonsense syllables and poems learned to the 
point of 1 perfect repetition is at first rapid 
and then slow. Radossawljewitsch (1907), 
the first investigator to study forgetting in 
children, used 11 subjects whose ages ranged 
from 7 to 13 years. Nonsense syllables and 
poems were learned to the point of 2 perfect 
repetitions. These were relearned after in- 
tervals ranging from 5 minutes to 60 days. 
Comparison of the number of repetitions re- 
quired to learn and to relearn gave an in- 
dication of the amount forgotten after each 
interval? Adults learned and relearned the 
same materials. Radossawljewitsch found 
that both children and adults forgot much 
more slowly than Ebbinghaus. Results for 
children and adults did not differ in any 
consistent manner. Data obtained with 

1 Forgetting in children has also been measured in 
terms of recall. Under these circumstances, forgetting 
after only 10 seconds has been 17 per cent (Vertes, 
1931). Experiments by Charles (1020) and Burtt (1932, 
1937) have shown that material presented before the 
second year of life, although beyond recall 6 months 
(Charles) and 8 to 14 years later, is relearned with 
large savings in the number of repetitions required for 
new material In Burtt’s study the savings at 8 years 
was 30 per cent and at 14 years 8 per cent. Burtt 
(1941) found no savings at the age of 18. Recall in 
adulthood of fairy tales heard in childhood has been 


studied by Brenman (1942), but the results are re- 
ported only in a brief abstract. 


37 28 32 43 66 94 
39 21 29 42 75 85 


An interesting forgetting experiment 
with 60 sixth-grade children has been re- 
ported by Klugman (19445). Each child 
was shown a sheet of paper which was 
blank except for a dot. The dot differed 
in position from child to child and for dif- 
ferent memory intervals, but each child 
served under each of the conditions of the 
experiment. Each child was asked to re- 
produce the dot in its proper position. 
With the dot in a given position, some chil- 
dren reproduced it after .5 minute, others 
after 1 minute, and others after intervals 
of, respectively, 2, 4, 8, and 16 minutes. To 
determine the amount of error, the experi- 
menter superimposed the two sheets and 
drove a pin through each dot. The devia- 
tion was then measured in millimeters. In 
deriving the forgetting curve shown in Fig- 
ure 18, Klugman deducted from the mem- 
ory data the average error made in merely 
copying the dot from one sheet to the other. 
The children were equally divided with re- 
spect to sex. Half of them were Negro. 
No sex or race differences were apparent. 
The serial reproduction method used in this 
experiment is of only incidental signifi- 
cance. It guaranteed that the dot would 
be varied in position for each child. 

Reminiscence. It is obvious that, when 
material is completely learned, either reten- 
tion will be perfect after an interval or 
there will be decreased retention. Hender- 
son (1903), Ballard (1913), Huguenin 
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(1914), and several later investigators 
whose subjects memorized material to a 
point short of perfection found better re- 
tention after an interval during which 
there was no experimental training than im- 
mediately after learning. Ballard called 
this phenomenon reminiscence. His re- 
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no further recall, The amount recalled 
immediately was taken to be 100 per cent. 
Different groups gave a further recall after 
intervals of, respectively, 1 to 7 days. Re- 
call of poetry by 6-year-olds improved 38 
per cent after the first day, 57 per cent 
after the second day, 60 per cent after the 


16 


Time intervals, minutes 


Ficure 18. Forgetting curve for sixth-grade children, based upon memory for the position 


of a single dot on a sheet of paper. 


The copying error has been deducted from the memory 


error after the respective time intervals. (From S. F. Klugman, *Memory for Position, 


among Children, as Measured by Serial Reproduction." 


36, p. 20.) 


search has precipitated many further stud- 
ies and much discussion. . 

Since reminiscence has been regarded as 
peculiar to children, and since most of the 
research has involved child subjects, it 
warrants careful consideration in any dis- 
cussion of learning in children. 

Ballard’s subjects had an age range of 
6 to 21 years, In one investigation, in- 
volving over 5000 school children, lines of 
poetry and lists of nonsense syllables were 
studied for shorter periods than would al- 
low complete learning. A recall was given 
immediately after the study period and, as 
far as the subjects knew, there would be 
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third day, and then began to decline. Only 
relatively slight improvement (10 to 20 
per cent) was evidenced by 12-year-olds. 
Adults showed decreased rather than in- 
creased retention. The scores so far men- 
tioned are based upon averages for the 
various age groups. Ballard also analyzed 
his data in terms of the percentage of in- 
dividuals showing reminiscence at each age 
level. Reminiscence was present in 90 per 
cent at the 6-year level, 75 per cent at the 
12-year level, and 30 per cent at the adult 
level. It is thus apparent that, although 
average scores indicated improved reten- 
tion for children alone, some adults also 
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improved. Henderson (1903) likewise 
found improved retention in adults but 
greater relative improvement in children. 
Nevertheless, Ballard’s results have been 
taken as evidence that reminiscence is pe- 
culiar to children and more evident in 
younger than in older children. His re- 
sults suggest, furthermore, that reminis- 


120 


Per Cent Retained 
wo 
[2] 


Fiaure 19. Retention of poetry after in- 
tervals of 1, 2, 3, 5, and 7 days. (From “A 
Study of the Phenomenon of Reminiscence,” 
by O. Williams. Journal of Experimental 
Psychology, 1926, 9, 373. By permission of 
the American Psychological Association, 
publisher.) Scores are for correct verbal 
reproduction of lines from “The Spider and 
the Fly.” 


cence is more apparent for poetry than for 
nonsense material. 

Williams (1926) undertook to check 
Ballard’s findings. Four groups, the aver- 
age ages of which were 9, 12, 16, and 21, 
studied 40 lines of “The Spider and the 
Fly” for 5 minutes. They then recalled as 
much as possible immediately and after 
periods ranging, for different groups of 100 
subjects each, from 1 to 7 days. Discon- 
nected words were also partially learned 
and recalled. Recall was scored in terms 
of correct verbal reproduction, reproduc- 
tion of sense, and reproduction of sense or 
partial sense. As in Ballard’s research, im- 


mediate reproduction was scored as 100 
per cent. Comparisons were entirely in 
terms of group averages. Data for reten- 
tion of poetry by the four age groups after 
intervals of 1, 2, 3, 5, and 7 days are re- 
produced in Figure 19, It is apparent that, 
in terms of averages, reminiscence was ex- 
hibited only by the two younger groups. 
Also apparent is the fact that, even for 
the older groups, forgetting was initially 
less rapid than in the experiments of Eb- 
binghaus and Radossawljewitsch. Data re- 
produced in the table are for correct verbal 
reproduction. Other methods of scoring 
yielded essentially similar results. Scores 
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Ficurs 20. Retention of disconnected 
words after intervals of 1, 2, 3, 5, and 7 days. 
(From “A Study of the Phenomenon of 
Reminiscence,” by O. Williams. Journal of 
Experimental Psychology, 1926, 9, 374. By 
permission of the publisher.) Scores are in 
terms of correct verbal reproduction. 


for retention of disconnected words are re- 
produced in Figure 20. They indicate no 
reminiscence and no consistent differences 
in the retention curves of the different age 
groups. 

More recent studies of reminiscence have 
attempted to answer questions raised by the 
researches of Ballard and Williams. One 
question concerns the claim that reminis- 
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cence is more prevalent in children than in 
adults. Luh and Liang (1933) and Me- 
Geoch (1935a) found no satisfactory evi- 
dence in support of this claim. The 
former investigators used 11-year-old chil- 
dren and college students. Chinese poetry 
was studied, then recalled immediately and 
after an interval. There was no difference 
in the average amount of reminiscence ex- 
hibited by each group. However, a larger 
percentage of children than of students 
had scores indicating reminiscence. Mce- 
Geoch analyzed the original data and found 
this difference to be unreliable statistically. 
Her own investigation involved 100 pre- 
school children and 100 college students. 
Toy animals and common objects were ex- 
posed for 30 seconds and then covered. 
Recall was given immediately and after 24 
hours. Small differences in the number 
of each group reminiseing and in the num- 
ber of items reminisced were in favor of 
adults. These differences, however, were 
not statistically reliable. Adults learned a 
greater amount of the material than did 
children; hence McGeoch (19355) decided 
to determine whether the amount of ma- 
terial learned is in any way related to the 
degree of reminiscence. Materials compa- 
rable with those of the above-mentioned 
experiment were used. Adults and three 
groups of children learned, respectively, to 
the point where they could recall 71, 53, 
42, and 29 per cent of the material. In a 
recall 24 hours later the following percent- 
ages of subjects showed reminiscence: 94, 
89, 85, and 92, Thus the factor of initial 
learning did not appear to affect the fre- 
quency of reminiscence. 

These investigations, and others in which 
adults have been used exclusively, show 
that the phenomenon of reminiscence is not 

1 This method was earlier used with children by 


Nicolai (1922), who found it to yield higher scores in 
later than in immediate recall. 


more prevalent in children than in adults.? 
It will be recalled, in this connection, that 
some of Ballard's adults exhibited reminis- 
cence but group averages obscure this fact. 
The same may be said of Williams's experi- 
ment. For this reason, MeGeoch (1935a) 
claimed that the only valid measures of 
age differences in reminiscence are the per- 
centage of subjects reminiscing and the 
amount reminisced by these. 

May reminiscence be attributed to the 
effects of intentional review during the in- 
terval between immediate and delayed re- 
call?* Ballard (1913) claimed that, al- 
though reviewing aids reminiscence, it does 
not account for the phenomenon. Mce- 
Geoch (1935c) investigated this problem 
in a partial repetition of Williams’s study. 
She used over 400 third- and fourth-grade 
children. They studied lines of poetry for 
5 minutes. Recall was immediate and after 
24 hours. After the final recall had been 
completed, each child was asked whether, 
before doing the experiment, he had ever 
heard or read the poem. Seventy-three 
per cent denied previous knowledge of the 
poem. They were asked whether they had 
thought of, or talked about, the poem be- 
tween the first and second recall. It was 
made clear that such review was quite per- 
missible and that they should not hesitate 
to tell about it. Data were then analyzed 
separately for those who did and those who 

2 See the experiments of Ward (1937) and Hovland 
(19884, 1988) with adult subjects. Reminiscence (of 
nonsense syllables) was clearly evident in these studies. 

3 Other approaches to the problem of review are (1) 
use of material which cannot easily be reviewed (e-t 
a maze pattern); (2) use of organisms which, presum- 
ably, cannot review; and (3) interpolating activity 
which interferes with review. MeGeoch (1937) found 
no evidence of reminiscence in maze learning by kinder- 
garten children. On the other hand, Bunch and Magd- 
sick (1933) found reminiscence in maze learning by 
rats, These studies differed markedly in technique; 
hence the discrepancy should not be attributed to a 
difference in subjects. Ward (1937) and Hovland 
(19382), who used adult subjects, interpolated activity 


(color naming) between recalls, yet observed reminis- 
cence. 
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did not report having reviewed. The per- 
centage of subjects who exhibited reminis- 
cence and the amount of material repro- 
duced on the second recall did not differ 
significantly for the two groups. Scores for 
verbatim recall of lines were slightly in 
favor of the review group, whereas these 
scores combined with those for recall of sub- 
stance favored nonreviewers. Thus Mc- 
Geoch concluded that review between the 
first and second recall does not account for 
reminiscence or even influence significantly 
the degree exhibited. 

A further question concerns the possi- 
bility that reminiscence is due to improve- 
ment resulting from the immediate recall. 
Recall constitutes a review of what has been 
learned. Even material not recalled im- 
mediately may be revived later as a re- 
sult of an effort to recall it earlier)! In 
her study on maze learning in kindergarten 
children, MeGeoch (1937) controlled this 
faetor by equating the two groups on the 
basis of initial scores and requiring each 
to take only one further trial. One group 
had a further trial immediately; the other 
group waited for 24 hours. Scores on the 
last trial were compared to ascertain 
whether reminiscence had occurred. Remi- 
niscence did not occur. This may be due 
to factors other than the control instituted, 
however, for Ward (1937) and Hovland 
(1938a, 1038b), using nonsense syllables 
and adult subjects, found reminiscence when 
similar controls were instituted. 

10n this point see Woodworth's (1988, pp. 66-68) 
discussion of research with adults. 

2 Bunch (1988), who stresses the need for matched 
groups and only one recall by each, believes that the 
influence of an immediate recall is too small to ac- 
count for all the improvement found in earlier experi- 
ments on reminiscence. In a study with adults, he 
found only 11 per cent improvement when a second 
recall was given immediately. A more recent study by 
Gray (1940) is relevant but inconclusive, Matched 
groups of children studied words, sentences, and a nar- 


rative, One group gave an immediate recall, whereas 
the other did easy problems in addition to control re- 


The phenomenon of reminiscence has 
been related to the fact that incompleted 
tasks are recalled more easily than com- 
pleted tasks. Zeigarnik (1927) required 
47 adults and 45 children to perform a 
series of 18 tasks. They were allowed to 
complete only one-half the tasks, which 
were distributed in random order among 
tasks the completion of which was pre- 
vented, Finally, the subjects were asked 
to recall tasks which they had performed. 
Significantly more interrupted than com- 
pleted tasks were recalled. The memorial 
advantage of interrupted over completed 
tasks was 90 per cent for adults and 110 
per cent for children. Thirty-seven adults 
and 36 children remembered the inter- 
rupted tasks better than the completed. 
Zeigarnik’s results have been verified with 
children in studies by Pachauri (1935a, 
1935b, 1936) and Abel (1938).* Martin 
(1940) reports, moreover, that interrupted 
tasks yield a greater degree of reminiscence 
than completed tasks. All his subjects were 
adults. 

Reminiscence has as yet received no sat- 
isfactory explanation. Most commonly ex- 
pressed is the view, first suggested by Bal- 
lard, that removal of stimulating circum- 
stances allows neural activity to continue 
view. Both groups recalled 24 hours after learning. 
The first group evidenced an insignificant improvement 
in recall of the narrative after 24 hours. Otherwise all 
data for both groups indicated a loss in retention dur- 
ing the interval. Gray regards as important, however, 
the fact that there was a significantly greater loss in 
the group which had no immediate recall. This find- 
ing perhaps loses significance because the group in 
question did addition immediately after learning, Al- 
though the addition problems were easy, they may 
have inhibited to some degree what the children had 
just learned. 

3 Related to this research are studies in which the 
relative retention of complete and incomplete words 
and figures has been investigated. A study from Nan- 
king (1935) shows that children retain completed 
words and pictures better than incomplete ones. 
Tiernan (1938), on the other hand, finds a slight, but 
not statistically reliable, advantage for incomplete fig- 


ures, This tendency was more marked between tha 
ages of 7 and 11 than later. 
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and bring about further consolidation of 
what has been learned. Hovland (1938a), 
who presents an excellent critical examina- 
tion of several theories, points out that 
reminiseence appears even when subjects 
are required to name colors during the pe- 
riod between learning and recall (in his ex- 
periment only 2 minutes). Color naming 
should, he claims, prevent continued activ- 
ity (perseveration) of the neural traces in- 
volved in original learning. Ward (1937) 
and Hovland (1938a) both favor the view 
that a rest period after learning weakens 
"negative excitatory processes” (inhibition), 
thus facilitating recall. Referring to an ap- 
parent relation between reminiscence and 
distributed learning, Ward says: 


It may be that both phenomena are 
mediated by some more fundamental proc- 
ess or processes. For example, it would 
theoretically be possible that the different 
rates of dying out of correct responses or 
associations on the one hand, and of 
inhibiting or interfering associations and 
tendencies on the other hand, could ac- 
count not only for reminiscence at very 
short intervals of time, but also for the 
greater relative economy of practice ses- 
sions distributed at intervals of 1 or 2 
days. This type of explanation would re- 
quire the additional assumption that once 
the interfering associations or tendencies 
are dropped out they will not return as 
rapidly with a continuation of learning as 
do correct responses and associations [p. 
56]. 


It is of course not yet certain that all 
reported reminiscence phenomena have the 
same basis, since investigators have used 
different materials, methods, intervals, 
criteria, and age levels. Further research 
will be needed before many points men- 
tioned in the above discussion can be clari- 
fied and a satisfactory explanation reached. 

There have been several other experi- 
ments on retention and forgetting in chil- 


dren. Lyon (1916) and Gillette (1936) 
both demonstrated that children who mem- 
orize quickly tend to be slow forgetters. 
Gillette controlled the amount learned, as 
well.as the factor of overlearning, yet the 
quicker learners still demonstrated superior 
retention. In an experiment with 1000 
school children, Houlahan (1941) found 
retroactive inhibition to be greater immedi- 
ately after learning than after an interval. 
She found that inereasing the duration of 
a rest period before introduction of inter- 
polated learning inereased the retention 
seore, Studies on the relative retention of 
pleasant and unpleasant associations have 
been reported by Rosenzweig and Mason 
(1934), Carter (1935, 1936, 1937) and Gil- 
bert (1937). In general, such studies have 
shown that pleasant associations are more 
adequately retained. However, Carter 
found that unpleasant words tend to be re- 
tained better than indifferent ones. In 
Gilbert’s study, there was equal retention 
of pleasant and unpleasant words. 


Problem Solving 


Every learning situation presents a prob- 
lem of one sort or another. Escaping from 
a maze, buttoning a coat, hitting the cor- 
rect keys of a typewriter, and memorizing 
nonsense syllables or poems are problems 
when confronted initially, As psychologists 
use the term, however, problem solving re- 
fers to activity at a somewhat higher psy- 
chological level than is necessitated in learn- 
ing of sensorimotor and mnemonic skills 
such as those mentioned, The type of 
learning designated as problem solving in- 
volves attainment of some more or less 
specific goal under such conditions that 
observing relations, reasoning, generalizing, 
“getting the idea,” or what the Gestalt 
psychologists call “insight,” greatly facili- 
tate the learning process. Solution of some 
problems may be achieved only after dis- 
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covery of an underlying principle, relation, 
or system of relations. Discovery of a 
principle is frequently the only immediate 
goal of the learning process. 

Investigators of problem solving in chil- 
dren have utilized materials ranging in 
complexity from puzzle boxes to tasks call- 
ing for abstract reasoning. Many of the 
relatively simple materials have been pat- 
terned after those used in experiments with 
animals. The puzzle box tests of Healy 
and Fernald (1911), for example, are sim- 
ilar in prineiple to those used by Thorn- 
dike (1898) and Small (1900) to investi- 
gate problem solving in cats, monkeys, rats, 
and other animals. A large number of re- 
searches on problem solving in children 
take as their point of departure the similar 
experiments of Hobhouse (1901) and of 
Kóhler (1925) on the use of tools by ani- 
mals. In these studies the problem is to 
discover that tools may be used to attain 
otherwise inaccessible goals. More com- 
plieated still are the puzzles used by Lind- 
ley (1897) and Ruger (1910) to investigate 
problem solving in children and adults. 
J. Peterson's (1918, 1920) rational-learning 
and mental-maze tests represent another 
type of problem solving used in investiga- 
tions with children as well as adults. These 
devices and several others which involve 
generalizing are of a predominantly verbal 
character. 

How Children Attack a Problem Situa- 
tion. Before discussing the solution of 
problems like those mentioned above it will 
be enlightening to consider Hamilton’s 
(1911, 1916) observations on how children 
and other organisms attack insoluble prob- 
lems. Children and adults were confronted 
by four doors, only one of which was un- 
locked. If a given door had been unlocked 
in one trial it was locked in the next. The 
problem was to escape from the enclosure. 
If the unlocked door had always been on 
the extreme right, on the extreme left, the 


second from the right or left, or the right 
on one trial and the left on the next, the 
problem eould have been solved. Hamil- 
ton, however, purposely avoided following 
such principles. Which door would be un- 
locked from trial to trial was determined 
by chance. All subjects exhibited a variety 
of reactions whieh he designated as trial 
and error. Nevertheless, some exhibited a 
more "logical" trial and error than others. 
It seemed that they were using hypotheses 
as to the nature of the problem confront- 
ing them? From the most to the least 
logical, the methods of attack were as fol- 
lows: (A) trying the three inferentially 
possible doors—that is, those locked in the 
preceding trial—and avoiding the one pre- 
viously unlocked; (B) trying all four doors 
once each in irregular order; (C) trying 
all four doors in regular order from left 
to right or right to left; (D) trying a given 
door more than once with intervening at- 
tempts to open some other door; (E) try- 
ing on two or more occasions to open a 
given door without intervening attempts at 
other doors, or persistent avoidance of a 
given door while trying all others. An 
infant of 26 months exhibited 15 per cent 
A reactions, 5 per cent B reactions, 20 per 
cent C reactions, 25 per cent D reactions, 
and 35 per cent Æ reactions. With subjects 
of increasing age, however, there was an 
increase in A and a decrease in # and simi- 
larly “illogical” reactions. Human adults 
exhibited 76 to 85 per cent A reactions 
and very seldom gave any C, D, or E re- 
actions, The trial and error of young 
children was quite similar to that of infra- 
human animals, 

In his experiment with unicursal puzzles 
—that is, those in which a figure must be 
traced without lifting the pencil, retrac- 

1 Hamilton did not use the term hypothesis in this 
connection, It was later (1932) used by Krechevsky in 
reporting his observations of similar trial-and-error 
behavior in rats. 
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ing, or erossing lines—Lindley (1897) also 
found that younger children exhibit a quite 
inadequate mode of attack. His subjects 
were from grades 3 to 8. The reactions of 
children in the lowest grade were, aecord- 
ing to Lindley, characterized by lack of 
circumspection, conventional beginnings, 
slight and inconsequential variations from 
one attempt to another, frequent relapses 
into a former routine, and tardiness in prof- 
iting from errors. In older children, these 
characteristics slowly made way for “greater 
prevision, more adequate analysis of the 
design, less conventionality and automatism 
in procedure, more radical reconstruction of 
plan in successive trials, all of which led to 
greater promptness in profiting by mis- 
takes" (p. 469). L. W. Gates (1938), using 
a multiple-choice situation, likewise ob- 
served increasing deliberateness of explora- 
tion with increasing age. The ages ranged 
from 5 to 10 years. 

Other investigators of problem solving 
whose studies will be considered in the fol- 
lowing discussions have also noted increas- 
ing appropriateness of attack as a function 
of age. 

Puzzle Problems. A variety of puzzle 
situations have been devised to study prob- 
lem solving in children, One of the sim- 
plest situations, from the standpoint of the 
psychologist if not of the infant, is the 
plate-glass test devised by McGraw (1942). 
Three situations are used. In the first of 
these the child is on one side of a 30-inch- 
high piece of plate glass and the lure (bell 
or other desirable object) is on the other 
side. The toy can be seen at all times that 
the child is facing the glass. A baby placed 
in this situation, if it responds at all, will 
usually try to reach the toy through the 
glass. It eventually learns that it must 
stand up and reach over the partition. In 
the second of McGraw’s tests, the plate 
glass covers the right or left side of the 
play pen and the child must reach around 


it to obtain the object. The third test is 
illustrated in Figure 21. McGraw has de- 
scribed her data in detail, particularly 
pointing out the difficulty of quantifying 
the results and still doing justice to the 
process of problem solving. These situa- 
tions, when applied to children between the 
ages of 6 and 27 months, elicit marked 


Fiure 21. The lure is obtained by lower- 
ing the head and lifting the leg in order to 
climb between two pieces of plate glass. 
(From “Appraising Test Responses of In- 
fants and Young Children,” by M. B. Me- 
Graw, Journal of Psychology, 1942, 14, 95.) 


emotional reactions as well as trial and 
error and sudden insight. 

The ability of infants to solve problems 
by utilizing such implements as rakes, 
sticks, chairs, boxes, and strings has been 
studied extensively. We shall shortly dis- 
cuss these studies in some detail, 

A puzzle box frequently used to investi- 
gate problem solving in older children was 
devised by Healy and Fernald (1911). The 
nature of the problem is illustrated in the 
diagram and legend of Figure 22. Healy 
and Fernald used the following instructions: 


You see that this box opens by the lid 
lifting up. The glass is put in so that you 
can see the way to open it. You can work 
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through the holes and use the buttonhook. 
Study the box, and if you do the right 
things in the right order, it can readily be 
opened. Do not break the string or glass. 
Open it as quickly as you can. 


The problem is made more difficult by 
merely telling the child to open it, using 
the buttonhook. He then has to discover 
that the holes are his only approach to the 


of her groups, gives the median time on 
the initial trial as 251 seconds at 15 and 
153 seconds at 16 years for boys and 436 
seconds at 15 and 212 seconds at 16 years 
for girls. These results indicate a differ- 
ence in favor of the older individuals and 
the boys. Differences in mechanical skill 
rather than in problem-solving ability per 
se may underlie these differences. After 


S 

Fiaure 22. The Healy-Fernald puzzle box. (After W. Healy and G. Fernald.) Seven 
distinct steps must be followed if the box is to be opened. They are: (1) removing ring K 
from post L; (2) pulling out staple J; (3) removing ring J; (4) removing ring F from post 
H; (5) removing ring D from arm of post C; (6) removing ring B from hook 4; and (7) 


removing hook A and opening box. 


rings and cords. After the box has been 
opened, the subject may be asked to close 
it. 

The typical mode of attack is by overt 
trial and error. Occasionally, however, an 
older subject surveys the internal mecha- 
nism carefully and, after some delay, opens 
the box with no overt trial and error. 
When questioned he says that he “figured 
out the correct moves.” This probably 
means that implicit trial and error was the 
basis of solution. 

Norms for the above problem are re- 
ported by Woolley (1926) and Bronner, 
Healy, Lowe, and Shimberg (1927). 
Woolley, who had over 400 subjects in each 


the initial success, time curves drop pre- 
cipitously and, within a few further trials, 
the box is opened in approximately the 
minimum time required for sheer manipu- 
lation. Time scores for closing the box are 
much higher than for opening it, Healy 
and Fernald report that the initial closing 
time is approximately twice that required 
to open the box. 

The sudden drop in the learning curve 
for this problem is rather characteristic of 
problems the various aspects of which are 
all apparent to the subject. Gestalt psy- 
chologists claim that such sudden learning 
results from a more or less sudden grasp- 
ing of relations, or insight. Where rela- 
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tions are not apparent, as in the usual maze 
problem, an individual is obliged to use 
overt trial and error, perhaps supplemented 
by implicit processes such as counting or 
other verbalization1 In situations like the 
present one, however, an individual may 
attack the problem as he would a maze, or 
he may, since opportunities are offered, ob- 
serve the internal relations and so reach a 
quick solution with perhaps no overt trial 
and error.? 

The ability of preschool children to solve 
puzzle situations without overt trial and 
error has been studied by Harter (1930). 
Each problem involved a solution requir- 
ing that one step be completed before the 
next. Overt trial and error would involve 
moving one part of the apparatus or an- 
other until the solution appeared. It was 
possible, however, to “figure out” the 
moves beforehand and thus to respond 
without error. A diagram of one of Har- 
ter's puzzle devices is shown in Figure 23. 
The nature of the problem is described 
in the legend of this figure. 

Ability to solve such puzzles increased 
with CA and MA, Biserial r’s ranged from 
54 + 08 to .73 + .06 for success and CA, 
and between 49+ 09 and .57 + 08 for 
success and MA. The amount of overt trial 
and error, as indicated by the average 
number of moves, decreased with age. Four 
yearly age groups from 3 to 6 made the 
following average number of moves, re- 
spectively, on the obstacle peg test: 36.0, 
24.7, 20.4, and 17.6. Children who failed 
to solve the problems made more moves 
than did successful ones. Only 1 child out 

1Some investigators have used mazes, the entire 
paths of which are observable. In such instances in- 
sight may be apparent. See especially the study by 
de Sanctis (1931) of observational maze learning in 
normal and feeble-minded children. 

2 For other studies of insight in puzzle solving by 
children, see Ruger (1910), whose research was pri- 
marily on adults but involved four -boys, and Wun- 
derling (1935), who used children from the first to 
eighth grades. 


Ficure 23. Obstacle peg test used to 
measure problem solving with or without 
overt trial and error, (From “Overt Trial 
and Error in the Problem Solving of Pre- 
school Children," by G. L. Harter. Journal 
of Genetic Psychology, 1930, 38, 362. By 
permission of the publisher.) A grooved 
path with side alleys 2, 3, 4, and 5 had red, 
yellow, and green pegs at the positions 
marked R, Y, and G. The pegs were modi- 
fied styluses with a round knob at the top. 
They could be slid along the groove but not 
removed from the apparatus. The experi- 
menter pointed to the red ball between 3 
and 4 and told the child to put it in the red 
hole. If the child pulled at the red knob, he 
was told to push, not pull. Those who solved 
the problem used either of the following 
methods: (1) placing G and Y in the side 
grooves and then sliding R around to the 
red hole; or (2) moving the red peg into a 
side groove, pushing Y and G back to the 
blind end of the pathway, and then mov- 
ing the red peg around to the hole. Ninety 
per cent of 40 adults and 74 per cent of 53 
children used the first method. 


of 75 given the obstacle peg test solved 
it without making any error. Eighteen out 
of 75 solved a similar type of problem 
without error. In each case, the average 
age of the children achieving errorless solu- 
tions was much higher than that of those 
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who solved with overt trial and error. On 
a repetition of the problems, solution was 
achieved with a marked decrease in moves 
and an increase in the number of errorless 
reactions. For instance, 32 out of 50 chil- 
dren given a second trial on the obstacle 
peg test solved it without overt trial and 
error as eompared to 1 ehild out of 75 for 
the first trial. Adults who sueceeded on 
the tests reacted like children who suc- 
ceeded, but time was greatly reduced. 

Problems Involving Utilization of Tools. 
Tool problems were used by Hobhouse 
(1901) with animals. Kohler (1925) re- 
vived and greatly extended the use of the 
method in his researches on learning in 
chimpanzees. It consists, essentially, of 
confronting the subject with some lure, 
such as food or a toy, which is inaccessible 
unless certain tools are utilized. These 
tools may comprise attached strings, a 
lever with lure attached, a stick sufficiently 
long to reach the lure if fitted together, a 
box or number of boxes to be stacked, or 
some other indirect means of obtaining the 
lure. The task which confronts the sub- 
ject is chiefly to learn that the given ob- 
jects may be used as a means of obtaining 
the lure. 

Richardson’s (1932, 1934) investigations 
dealt with infants between the ages of 28 
and 52 weeks. Kellogg and Kellogg (1933) 
used tool problems with an infant ape and 
an infant human subject. Researches by 
Alpert (1928), Brainard (1930), Matheson 
(1931), Moriya (1937a, 19376), Sawa 
(1937), Tagawa (1937), Sobel (1939), and 
Ling (1946) involved preschool children. 
Comparative investigations of normal and 
feeble-minded children have been carried 
out by Aldrich (1931), Aldrich and Doll 
(1931a, 1931b), and Gottschaldt (1933). 
Since several of these investigations have 
much in common, we shall deseribe in detail 
only the most representative ones. Results 


of related studies will then be summarized 
briefly. 

Since Richardson’s investigations deal 
with infants, they will be discussed first. 
The two studies were carried out concur- 
rently and on the same infants. In the 
1932 article are reported the reactions of 
10 boys and 6 girls to string problems 
given at monthly intervals between the 
twenty-eighth and fifty-second weeks, The 
lure was a toy attached to a string. Al- 
though the end of the string was within 
reach, the lure was not. In some tests a 
barrier prevented the infant from reaching 
the table top on which the lure and string 
lay. In others the barrier was removed 
since, until the age of 44 weeks, it appeared 
to hinder solution of the problems. Repre- 
sentative string situations are illustrated in 
Figure 24. Each setting was arranged be- 
hind a screen. As soon as this was re- 
moved, the experimenter tapped the toy 
on the table, squeaked it, rocked it, or 
rattled it, depending on its nature. The 
reactions of the subject were then ob- 
served. If he pulled in the lure, he was 
allowed to play with it a short time before 
it was removed, Only settings such as 
that shown in Figure 24A were used at the 
earliest age level. Type B was added at 
32 weeks. At 36 weeks, type C was added 
to the tests. From 40 to 52 weeks, all 
types were used. 

The reactions of infants to the above 
situations suggested five types of percep- 
tive attitude. They were: (a) interest in 
the string rather than in the lure, (5) in- 
terest in the lure and apparently accidental 
contact with the string, (c) awareness of 
both lure and string without evident pur- 
posive utilization of the string, (d) experi- 
mentation, and (e) definite utilization of 
the string as a means to bring the lure 
into reach. Richardson claims that a and 
b represent success without insight; c and 
d, suecess with incomplete insight; and e, 
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success with insight. The last type was 
associated with a marked drop in time. 
Types of response said to involve insight 
increased in frequency with age. The other 
types decreased as a function of age. Rela- 
tive difficulty of the various situations ap- 
peared to be determined by the directness 
with which the dummy string or strings led 
to the lure. In terms of the percentage of 
children making initial correct choices, the 
relative difficulty was in the order shown 
from A to E in Figure 24, 


second week, the percentage had increased 
to 83. Other criteria likewise indicated in- 
creasing ability to perform the problem 
as a function of age. Part of the improve- 
ment was undoubtedly due to greater 
mechanical ability and better motivation 
at the higher age levels. As in the string 
problems, several degrees of “perceptive at- 
titude” or insight could be discerned, and 
the degree increased with age. Demonstra- 
tions failed to influence the infants’ grasp 
of the nature of the situation although, 
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Position of Infant 
Figure 24. Representative string problems used with infants. (From “The Growth of 


Adaptive Behavior in Infants: 


Richardson. Genetic Psychology Monographs, 
In other situations the position of the correct 


diagrams. 


An Experimental Study of Seven Age Levels" by H. M. 
1932, 12, 230. By permission of the publisher.) 
string was the reverse of that shown in these 
The child sat in one half of a crib, and the top of the other half was covered to 


form a table top on which the settings of the strings were arranged. In some tests a barrier 
was between the child and the table top; in other tests there was no barrier. 


Richardson’s second report describes 
lever experiments carried out with the 
same infants and under the same general 
conditions. The experimenter rang a small 
bell and, while the infant watched, placed 
the bell on the end of a lever, the short 
arm of which was within the infant’s reach. 
Turning the short arm of the lever a suffi- 
cient number of degrees brought the bell 
within grasping distance. Two positions 
of the lever, straight out in the median 
plane or oblique to the right, were used. 
A counterclockwise turn of, respectively, 
90 to 45 degrees was thus required. If the 
child failed, a demonstration was given. 
This was followed by further tests and, if 
necessary, demonstrations. Between 40 and 
44 weeks the percentage of infants suc- 
ceeding at least once in securing the lure 
increased from 20 to 67. By the fifty- 


after 44 weeks, they appeared to increase 
motivation. 

In problem-solving situations the behav- 
ior of individual subjects is frequently more 
enlightening than group trends. The fol- 
lowing protocol is presented by Richardson 
as representing development of insight in a 
44-month infant. 


As soon as the lever board is in place, B 
gets her hand on the short arm of the lever 
and tries to tug it toward her. She rotates 
it about 40 degrees in the counterclockwise 
direction. 

The lever is returned to its former posi- 
tion by E. The bell is rung. B reaches 
for it with her left hand as E moves it to 
the far side of the grill and sets it on the 
tray. Right hand is also active. B has 


1 Paraphrased from Richardson's (1934) protocols, p. 
368. 
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iurned the tray about 20 degrees before 
the bell is put on the tray. Left and right 
hands alternately approach short arm, turn- 
ing it, She does not yet turn it more than 
40 degrees in the counterclockwise direc- 
tion, and occasionally turns it clockwise. 
As she rotates it back and forth with her 
right hand, she eagerly watches the bell in 
the tray. Once she turns the lever as much 
as 90 degrees, so that the stick is parallel 
to the grill. After S0 seconds the tray, 
following trial rotations, is brought into 
contact with the grill, and B secures the 
bell. 

E returns the bell to the lever in orig- 
inal position. B, with her right hand, turns 
the short arm about 40 degrees in the 
counterclockwise direction. She brings up 
her left hand. With her right, in a steady 
movement, she rotates the lever so that 
20 seconds after the beginning of the situ- 
ation the tray is near the grill. She secures 
the bell. The bell is removed and set again 
on the tray. This time the first turn of 
the short arm is greater. Five seconds 
after the beginning of the situation B has 
secured the bell and carried it through the 
grill. 


Alpert’s (1928) research is representa- 
tive of those on preschool children. It is 
a repetition of several situations presented 
by Kóhler to chimpanzees. Forty-four 
nursery school children 19 to 49 months 
old were confronted with situations like 
the following: An object suspended from 
the ceiling could be reached only by plac- 
ing a near-by block beneath it in an ap- 
propriate position; an attractive toy too 
far from the play pen to be reached by 
hand could be obtained if a near-by stick 
was used to pull it in; a toy placed at a 
greater distance from the bars of the pen 
than was the former one became accessible 
only when two sticks were fitted together 
and used to angle for it. 

The initial responses to such situations 
were usually of what might be called a 
trial-and-error nature. There was no grasp- 


ing of the fact that the otherwise inac- 
cessible lure could be obtained by the tools 
lying at hand, even when these were ob- 
served and, in some instances, played with. 
A good example is the behavior of Case 20, 
a girl of 42 months, in response to the sus- 
pended lure. 


First exposure. S went up to objective, 
stared at it, and waveringly raised her left 
arm halfway up, looking at E; remained 
thus for 2 minutes, then indicated that she 
wished her coat taken off. While adjust- 
ing her sweater sleeves, caught sight of 
block, looked long and hard at it, then 
again partly outstretched her arm toward 
objective, looking at E, began to chew her 
nails, still staring at E. 

Second exposure. S walked slowly up to 
objective and tried to reach it with her 
right hand, looking at E. S remained 
thus, with arm partly outstretched, gazing 
around, for 2 minutes. S looked at the 
block and took a few steps toward it, look- 
ing at E; alternated between a step toward 
block and attempt to reach up for objec- 
tive; walked off, past the block, looking 
back at objective several times. 

Third exposure. S looked at objective 
and at E, advanced slowly toward former, 
arm outstretehed, reaching for object in an 
ineffectual manner as she gazed all around; 
saw block but continued to reach up. 8 
began to amuse herself with the woodwork 
on the nearest, wall. 


Even with two further presentations of this 
situation, the subject failed to observe that 
the problem could be solved by using the 
block. Most children eventually solved the 
problem. A few solved it very quickly. 
An example is Case 15, a boy aged 39 
months. Only one exposure of 30 seconds’ 
duration was required. 


S was much distressed when asked to 
come with E, but at sight of balloon— 
objective—he rushed at it trying to reach 
it with both hands. S turned around to 
complain to E, spied the block, and an- 
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nounced tearfully that he would get on it; 
dragged block under objective, got on, and 
reached up for it but found it rather a 
hard stretch; jumped off, turned block on 
its perpendicular side, got on, and swung 
objective with glee. 


A good example of apparent trial and 
error followed by sudden solution is that 
or a girl of 38 months reacting to the two- 
Stick problem. 


First exposure. S examined one of the 
sticks and tried to reach objective with it 
over the top of pen; examined the other 
stick and used it in the same way, repeat- 
ing, I can't" over and over; tried out the 
Stick between the bars, over the top of 
pen, finally striking it viciously against the 
floor; complained bitterly, and tried again 
to reach as before, stretching and straining; 
tried to climb out and whined, “I can’t.” 
E terminated exposure to avoid fatigue. 

Second exposure. S reached for objective 
as above and in 10 seconds said, “Look, I 
can't," but continued her efforts; fitted 
Sticks up against bars of pen, banged them 
together, etc. S tried to reach objective 
with her hand through the spaces, to force 
her way out, to shake the pen, etc.; said, 
“Dolly does not want me to get him." 

Third exposure. As above, complaining 
intermittently and finally giving up. 

Fourth exposure. S stretched for objec- 
tive over top of pen, striking out angrily 
with stick, complaining and asking E to 
move object closer. S said, “Let’s try big 
stick on little one,” picked up the other 
stick, examined ends carefully and suc- 
ceeded in fitting them, with a shout of 
"Bang!" S angled for objective, reached 
it exultantly, and repeated stunt several 
times. 


Alpert found "exploration and elimina- 
tion" to be the most frequent behavior of 
preschool children in responding to the 
problem situations. Where insight oc- 
curred, it tended to be immediate rather 
than gradual. Tt was apparent in varying 


degrees. Chance operated by bringing 
about “an optimum constellation of the 
elements” required for solution. The pres- 
ence of an optimum constellation, however, 
did not guarantee that insight would ap- 
pear. Brainard (1930) earried out similar 
experiments on a child of 2 years and 7 
months whose IQ was 141. Insight was 
present for some situations but not for 
others. Similar results are reported by 
Ling (1946), who used an adaptation of 
Alpert's technique with 8 preschool chil- 
dren. 

Matheson's (1931) investigation differed 
from the studies of Alpert, Brainard, and 
Ling in certain signifieant respects. The 
subjeets were 28 children between the ages 
of 2 and 4% years. One problem involved 
taking a ring off a hook in order to lower a 
basket containing the lure. Another was 
of the erossed-string variety, the child being 
required to pull in a longer string, alone of 
adequate length. A stick and a box-stack- 
ing problem somewhat like those used by 
Alpert were also involved. Matheson noted 
15 types of reaction to these situations, all 
of which were called out to some extent by 
each problem. The most frequent of these 
were “manipulation” and “pointing and 
reaching,” also designated as “trial and er- 
ror.” The rarest responses were “solution 
without previous manipulation” and “solu- 
tion for the sake of solution.” Only 14 per 
cent of the children exhibited such re- 
sponses. 

The percentage of children solving the 
problems went from zero at 2, to 62 at 4 
years. The correlation between solution 
and CA was 464 + .10; that between solu- 
tion and MA, 422 + .107. 

Aldrich (1931) and Aldrich and Doll 
(1931a, 19316) extended problems like the 
above to the idiot level of intelligence. The 
degree of insight attained in stacking boxes, 
combining sticks, using single sticks, and 
using a rake to reach a lure is reported to 
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be somewhere between that attained by 
Köhler’s apes and Alpert’s preschool chil- 
dren. The importance of strong incentives 
as a factor in achievement of insight is 
especially noted in these studies and in 
one by Sawa (1937) on normal children. 
Gottschaldt’s (1933) investigation involved 
normal, moron, imbecile, and idiot children, 
Stick, string, and block-stacking situations 
were used, The chief contribution of this 
research is analysis of the behavior in terms 
of level of aspiration and in terms of field 
forces, following the lead of Lewin. Gott- 
schaldt found a lower level of aspiration 
with decreasing intelligence. Feeble-minded 
children were satisfied with various substi- 
tute “solutions.” The influence of vectors 
was brought out in stick problems of the 
following nature: A short stick lay near at 
hand and a long one was more distant. 
The long stick was alone adequate for 
reaching the lure. In some instances the 
short stick was secured and played with, 
the child seeming to forget the long stick 
and the lure. The presence of a toy near 
the short stick had a still greater influence 
upon the “attractiveness” of this inade- 
quate instrument. Whenever an appar- 
ently easy, yet inadequate, solution ap- 
peared possible, the difficulty of the prob- 
lem was greatly increased, Such “distrac- 
tion” was more apparent in feeble-minded 
than in normal children. Similar prineiples 
are involved in detour problems used by 
Lewin (1935), Sawa (1937), and Tagawa 
(1937). Theoretical discussions of such 
problems have been presented by Lewin 
(1935), in terms of vector analysis, and 
Hull (1938), in terms of the goal-gradient 
hypothesis. 

Moriya (1937a, 1937b) wished to deter- 
mine whether preschool children achieve 
insight into the solution of problems in- 
volving the principle of a lever. Only the 
older of 29 kindergarten children evidenced 
insight in balancing objects on the flattened 


top of a pyramid. In a further problem 
involving removal of strings from a lever 
arm in such a manner as to leave it still 
balanced in the horizontal direction, no in- 
sight was evidenced. The author concludes 
that preschool children use trial and error 
predominantly in solving problems involv- 
ing the principle of a lever. Lack of pre- 
vious experience with levers is, however, 
probably the real explanation. G. M. 
Peterson (1932) used somewhat similar 
lever problems, but on a verbal basis. His 
subjects were children between the ages of 
132 and 168 months. In these, as in many 
other problems, insight may involve trans- 
fer to the new situation of what has been 
learned previously in somewhat similar 
situations, The results of a preliminary 
investigation by Sobel (1939) is of interest 
here. Sobel found that some children be- 
tween the ages of 18 and 48 months 
achieved immediate solution of tool prob- 
lems. Others solved a given problem only 
after previous training which involved use 
of similar implements. The "insight" evi- 
denced in the latter instances was thus 
known to be based upon transfer. 

Solution of Problems by Learning a 
Principle. To the degree to which prob- 
lems are solved as a result of implicit 
rather than readily observed overt activi- 
ties, the solution is said to result from rea- 
soning. The implicit activity involves 
“manipulation” of symbols, or substitutes 
for past stimulation. Such manipulation is 
often of a trial-and-error nature. When 
solution of a problem involves learning a 
principle, we usually speak of the reason- 
ing process as generalizing. Several in- 
vestigations on learning in children have 
involved problems demanding generaliza- 
tion. Sueh problems will be considered in 
the present section. 


1 For a more extensive discussion of the nature of 
implicit activity such as involved in reasoning, see 
Munn (1938), pp. 333 ff. 


440 


LEARNING IN CHILDREN 


Heidbreder (1927, 1998) used three 
problem situations to investigate general- 
izing in 30 children between 2% and 10 
years and in 10 adults. Each problem in- 
volved a principle, the discovery of which 
was the chief task confronting the subjects. 
In Problem I the child was presented with 
two boxes, one of which contained a doll. 
The right-hand bor always contained the 
doll, yet it might be closer than the left in 
one trial and farther away in the next. 
Problem II utilized plain and flowered 
boxes, Regardless of its position (right- 
left, near-far) with respect to the other 
box, the flowered one always contained the 
toy. Problem IIT involved boxes with 
plain figures and boxes with figures hav- 
ing perimeters with red dots, Two boxes 
of a given kind were used at each trial. 
If both had plain figures, the doll was 
in the farther box. On the other hand, 
if both had dotted figures, the nearer box 
contained the doll. Table 9 shows the 


and by six 4-year-olds. Whereas only two 
3-year-olds solved Problem II, it was 
solved by all above this age. The young- 
est individual to solve Problem III was a 
4-year-old. No children of the youngest 
age group gave a satisfactory reason for 
selecting a given box. When questioned, 
they sometimes said that the box was se- 
lected because they liked it. Only 5 per 
cent of the next age group verbalized their 
solutions. Above the age of 6 years, how- 
ever, almost every solution was given an 
adequate verbal formulation. 

More difficult of solution than the above 
is the double-alternation problem used by 
Gellermann (1931) with 38 children be- 
tween 3 and 13 years of age. The appa- 
ratus was a modification of one used by 
Hunter with rats and raccoons, Its main 
features are shown in Figure 25. This is 
called a “temporal maze” by Hunter to 
distinguish it from mazes of the spatial 
variety, that is, those in which the turn in 


TABLE 9 


GENERALIZING AS A FUNCTION or Aan * 


a ae A.M 


Problem I Problem II Problem III 
Age No. 
Solutions | Reactions | Solutions | Reactions | Solutions | Reactions 
3 10 1 219 2 230 0 216 
4 10 6 178 10 23 1 348 
6-10 10 10 174 10 23 10 81 
Adult 10 10 | 34 10 16 10 40 


* From Heidbreder (1928), p. 525. 


number of solutions and number of reac- 
tions per problem for subjects at different 
age levels. One will note that children 
above the sixth year solved all three prob- 
lems, and in relatively few trials. The 
first problem was solved by one 3-year-old 


each part may be elicited by stimuli pe- 
culiar to this part. The problem which 
confronted each of Gellermann’s subjects 
was learning to turn right, right, left, left, 
in successive trials, upon reaching the point 
X. Since the stimuli in the central alley 
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were always alike, and hence could not 
give differential cues for right or left turns, 
the subjects were called upon to “figure 
out” the correct order of turns. They 
were given no instructions which would in 
any way suggest the solution. Unless they 
guessed it, as a matter of fact, the subjects 
did not at first know that a problem con- 
fronted them. They were merely invited 
to enter the apparatus and to keep mov- 
ing. Incorrect responses were followed by 
the closing of a door which prevented 


x 


Ficur 25. A double alternation maze. 
progress in the incorrect direction. The 
subject was, on such occasions, required 
to retrace and take the correct turn. As 
soon as the rrll response had been made 
the child was allowed to leave the appa- 
ratus, It was readmitted after completion 
of a trial. This continued until 3 trials 
in succession without error had been com- 
pleted. Finally, and without previous in- 
timation, each child was required to give 
the response rrlirril, that is, to repeat the 
series without leaving the apparatus. No 
questions were asked by the experimenter 
or answered by him while learning was in 
progress. After completion of the extended 
series, however, he asked these questions: 
“What did you think of it?” “How did you 
learn that [the solution] ?” 

Whereas adults learned this problem in 
an average of 6 trials children required an 
average of 15, Trials to learn ranged from 
4 to 37. The average number of errors 
(incorrect turns) made by children was 30, 


almost twiee that made by adults. The 
rank-difference correlation between CA and 
trials was only .28 + .11. The two young- 
est (3- and 4-year-old) children, however, 
failed to master the problem. From 5 
years on, the number of trials and the 
number of errors decreased with age. The 
two 5-year-olds failed to extend the series, 
even after 10 to 12 extension tests. Older 
children extended the series in 2 to 3 tests. 

The nature of the problem which con- 
fronts the subjects is perhaps best indi- 
cated by their verbal reports. A 10-year- 
old boy who learned in 14 trials gave the 
following report: 


First I thought all the walls would close 
in, and you were going to test my nerve 
or something like that. Then I found the 
doors were open, and I kept on walking. 
I thought there was something to it, be- 
cause sometimes the doors were closed. 
After awhile I found you must go around 
each place twice. 


Other reports were of a somewhat similar 
nature, At first there was no idea con- 
cerning what was to be expected, then 
eame the idea that a problem was to be 
learned. Finally, the subjects formulated 
the problem in some such manner as “twice 
to the right and twice to the left.” 

The earliest age at which children solve 
the double-alternation problem has 
been investigated by Hunter and Bartlett 
(1948). These investigators used a double- 
alternation box apparatus modeled after 
one earlier used by Gellermann in an ex- 
periment with monkeys. Their subjects 
had an age range of 2 years to 6 years and 
9 months. The child sat before two boxes, 
one to the right and the other to the left. 
The experimenter, who sat behind the boxes 
and was hidden by a sereen, placed candy 
in the boxes in the required order, a new 
piece of candy being placed after each re- 
sponse. Each series consisted of 8 responses 
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in the order rrürrll. If the child opened 
the wrong box, it could then open the cor- 
reet one and get the candy. The series 
was repeated, sometimes 8 times in 1 ses- 
sion. Most children who learned the prob- 
lem did so within 2 sessions. The criterion 
of learning was 3 successive correct series, 
or 24 consecutive correct responses, After 
the criterion was achieved, an opportunity 
was given to extend the series from 8 to 12 
responses, 

The youngest child to achieve the cri- 
terion was 3 years and 7 months old, A 
few children above this age, but younger 
than 4, failed to reach the criterion. Of 
those children who failed to reach the cri- 
terion, some did perform short series of 
double alternations. At the earlier ages 
there was difficulty in controlling motiva- 
tion. Thus some of the failure at earlier 
ages may have resulted from insufficient 
motivation. 

There was a positive correlation between 
trials to learn and, respectively, CA and 
MA, but there was no correlation between 
trials to learn and IQ. This is related to 
the fact that some of the children with the 
highest 1Q’s were too young to learn. Chil- 
dren who learned the 8-response series ex- 
tended the series. Adequate verbalizations 
were not found below 5 years, 

The róle of verbalization in develop- 


been demonstrated in a multiple-choice 
type of experiment reported by Pyles 
(1932). Eighty children ranging in age 
from 2 to 7 years were confronted with 5 
figures under one of which a toy was hid- 
den. The instructions were: “One of these 
shapes has a toy under it. See if you can 
find which shape has a toy.’ The child 
tried this shape and that until the toy was 
discovered. Then the experimenter said, 
“Where did you find the toy?” The child 
indicated. The experimenter then said, 
“Yes, that one had it.” Such comments 
were made on the first 3 and subsequently 
on every third trial, the aim being to main- 
tain interest and to stress the importance 
of having the first selection correct. Three 
series of experiments were used, with rota- 
tion of matched groups to equate for order 
of presentation. One series had nonsense 
figures which were unnamed, A second 
series involved the same figures, but now 
given a name, “Bokie,” or the like. In a 
third series, well-known animal forms were 
used. These were named spontaneously by 
the children. A series was regarded as 
learned when the child selected the correct 
figure 4 times in succession. 

The results are summarized in Table 10. 
They indicate that verbalization is an aid 
to this kind of learning and that, the more 
familiar the material, the more rapid the 


ment of generalizations by children has also learning. The correlation between trials 
TABLE 10 
Comparisons or Scores MADE on THE THREE Series WITH ORDER or PRESENTATION EQUATED 
Groups 1-6 1-6 1-6 
Series A. Unnamed B. Named C. Animals 
Mean number of trials * 21.3 2: 1.95 14.24 1.6 5.3 .4 
Median number of trials 16.5 7.5 4.0 
SD number of trials 22.6 18.1 4.8 
Range 1-91 1-76 1-25 
Percentage complete failure 15 10 3 
Percentage succeeding in 25 trials or less 54 72 96 


* Omitting cases of complete failure. From Pyles (1932), p. 111. 
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and CA ranged from —.19 to —.72; that 
between trials and MA from —.21 to —.62. 
The highest correlations were for series B, 
involving the named nonsense figures, 

Investigation of ability to respond to 
different situations in terms of a common 
principle was made by Roberts (1932) with 
43 children between 2 and 5 years of age. 
The children were confronted by three 
doors above each of whieh a colored toy 
airplane was visible. The experimenter 
said, “This house has three doors; all of 
them open, but only one makes an air- 
plane fall” Doors and airplanes differed 
in color, There was, however, always one 
door with an airplane of the same color 
above it. This was the correct door. All 
children solved this problem, but the 
youngest child giving a statement as to 
the principle involved was 3 years and 4 
months old. At higher age levels there was 
an increasing frequency of generalizing. All 
but the 2-year-old subjects reacted appro- 
priately to new situations involving the 
same principle. 

In a second study which was similar, in 
general principles, to that described, Rob- 
erts (1933) used figures of various shapes 
or sizes instead of colors. In one situation, 
six lower doors contained squares. Above 
them, in order, were a triangle, crescent, 
square, semicircle, octagon, and figure with 
parallel sides and concave ends. The toy 
was always hidden behind the figure which 
matched that above, in this case the square. 
In some situations, both upper and lower 
figures differed, but there was always one 
above which matched the door below. The 
subjects were 21 children who were aged 4 
years and 19 orphanage children between 
4 and 8 years of age. These were sepa- 
rated into three matched groups which 
learned the problems in different orders. 
Learning of an initial problem was fol- 
lowed by learning of other problems in- 
volving different colors, figures, or sizes. 


The criterion of learning comprised 4 trials 
without error. In this study the chief aim 
was to discover whether a principle learned 
in one situation would be applied in others. 
Complete application of the principle would 
result in absence of errors in the solution 
of the next problem in the series. When the 
groups were equated in terms of MA, there 
was no difference in the learning ability of 
preschool and orphanage children. The 
correlation between trials to learn the ini- 
tial problem and CA was —.40 + .089, The 
correlation with MA was —.47 + 083. 
With CA held constant, the correlation be- 
tween trials and MA was reduced to —.30. 
The percentage of subjects making no er- 
rors in achieving the criterion increased 
with successive problems, On the first 
problem, for example, no subjects learned 
without errors; on the second problem, 71 
per cent made no errors; on the third prob- 
lem, 81 per cent made no errors. When 
the ninth problem was presented, 95 per 
cent performed without error. Although 
the children could solve these problems and 
thus make an overt generalizing response, 
they were unable to state the principle in- 
volved? 

J. J. Ray (1936) investigated generaliz- 
ing in 6 dull, 6 average, and 6 bright 12- 
year-old children, Pictures were exposed, 
two at a time, in the aperture of a small 

1 This difficulty is perhaps merely linguistic, Hazlitt 
(1930), in her investigation of concepts such as "'excep- 
tion," found that children between 3 and 7 yeurs of 
age could make an exception in behavior although they 
did not understand what they were to do when asked 
to make an exception. A child was given n large egg 
into which various smaller colored eggs fitted. The 
series of eggs was opened before him and he was asked 
to put all back into the big egg except the green one. 
‘The younger subjects either failed to respond or put 
back all the eggs, When they were asked to put back 
all eggs but the red one, many more ehildren re- 
sponded correctly. See also Krenzer and onbach 
(1939), on learning the relation of opposition; Hicks 
and Stewart (1930), on concepts of size; Graham, 
Jackson, Long, and Welch (1944), on the concept of 
middleness; and Lacey and Dallenbach (1930), on the 
cause-effect relation. 
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apparatus which was operated manually 
by the subject. Whenever a key under 
the correct picture was pressed, a green 
light went on. Pressure on a key under 
the incorrect picture lit a red light. Pres- 
sure of either key, in addition to connect- 
ing a light, also exposed the next pair of 
pictures. The child's task was to get a 
green light every time as soon as possible. 
Twenty series of problems were used and 
each involved twenty pairs of pictures. 
The pictures of a series were repeated until 
the child responded correctly to the whole 
series or verbalized the solution. In the 
simplest problem, the key under the 
curved figure ( y— ~~—~~, AV, ) 
etc, always lit the green light while that 
under the straight figure 
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etc, always lit the red light. 

Other series involved animate versus in- 
animate objeets, tools versus playthings, 
quadrupeds versus nonquadrupeds, and the 
like. Ability to solve these problems was 
correlated with intelligence, the dull chil- 
dren solving few and the bright children 
many series. The nature of the problem 
confronting the child and some insight into 
the mode of solution are shown by ver- 
balizations. The verbal responses of only 
two subjects can be presented here. Sub- 
ject R responded to the quadruped versus 
nonquadruped situation, beginning with 
the eighth pair, as follows: 


“Animal.” Next pair, “Wait a minute— 
might be animal with a tail.” Second pres- 
entation of series, first pair, “I think— 
wait, let me go through one more time to 
make sure.” Twelve pairs later, “If it’s 
animal it’s right, but I think something’s 
wrong.” Four series later, “If I'm not 
mistaken it’s an animal that has legs.” 
One pair later, “It’s either the largest or 
a mammal. Wait a minute, let me go 


through once more.” Two pairs later, “I 
think it’s an animal with four legs: The 
thing that got me puzzled was the snake 
and the turtle. Couldn’t see any difference 
hardly.” 


Thus an implicit trial and error is appar- 
ent. Subject K, responding to the animate 
versus inanimate series, gave evidence of 
trial and error punctuated with sudden in- 
sight. After five pairs had been presented 
he said: 


“T can’t get this one.” Ten pairs later 
he said, “I never get this one—I know.” 
After the eleventh pair of the fourth pres- 
entation he said, “I believe I’ve caught on! 
(Great relief). It’s the animal. Easy as 
pie when I caught on.” 1 


Rational Learning. In solving J. Peter- 
son's (1918) “rational learning" problem 
the subject is required to associate with 
each of a group of words a number which 
has been arbitrarily assigned to it. For 
instance, the letters A, B, and C may be 
numbered, respectively, 2, 3, and 1. The 
child is told that the letters A, B, and C 
are numbered from 1 to 3, but the A may 
not be 1, B may not be 2, and C may not 
be 3. He is then asked, “What number do 
you think A has?” He guesses numbers 
from 1 to 3 until the number 2 is given. 
Then he is asked to guess the number for 
B. When he says that it is 3, he is asked 
the number that goes with C. When he 
guesses this, the letters are repeated. 

1 Welch (1938, 10392, 19395, 1939c, 19400, 19405) and 
Welch and Long (19402, 19405, 1942) present a series of 
studies on development of concepts and generalizations 
in children. In some respects they are extensions of 
the early and much more limited studies of Munn and 
Steining (1931) and Gellermann (1933) on “form” dis- 
crimination in children. Limitations of space do not 
permit an adequate discussion of such investigations in 
the present chapter, where emphasis must be placed 
upon learning per se. The reader interested in devel- 
opment of concepts and generalizations will find the 
papers by Welch and by Welch and Long of great 


value. He should see Welch (1940a) also for an ex- 
tensive bibliography of related studies. 
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When he repeats each number correctly as 
the letters are called, the child is given a 
longer list of letters. 

This problem is believed to involve “ra- 
tional" learning because, if the subject notes 
that a number which is correct earlier in 
the series cannot be used again in the same 
series, his learning is greatly facilitated. 
Repetition of an earlier correct number is 
designated a logical error. Likewise, learn- 
ing will be facilitated if the subject does 
not repeat a given incorreet number while 
guessing the numbers which go with a 
given letter. Such repetitions are desig- 
nated perseverative errors. In Peterson 
and Harrelson’s (1923) study of rational 
learning in white and Negro children be- 
tween 7 and 10 years of age, the letters 
A to E were used with the numbers 4, 2, 
5, 1, and 3, respectively. Learning curves 
based upon data for 299 white and 314 
Negro children were negatively accelerated 
and very similar to those obtained in learn- 
ing of sensorimotor skills. Nelson (1936) 
presents several learning curves for prob- 
lems involving rational learning of the 
above-mentioned type. 

There was no sex difference for the learn- 
ing of this problem. The mean score of 
white children was 1.69 PE units above 
that of the Negro children. A somewhat 
similar problem was later used by J. Peter- 
son (1926) to investigate the limits of 
learning by trial and error in high school 
subjects. 

Maier’s Reasoning Problem Adapted for 
Children. In addition to those problems 
which involve solution of puzzles, use of 
tools, learning and application of a prin- 
ciple, and so-called rational learning, there 
are others not easily classified; Maier's 
reasoning problem is one of these. 

Maiers (1936) investigation is based 
upon the view that the essence of reason- 
ing is eombination of past experiences in 
solution of a problem. He used the ap- 


paratus diagrammatically represented in 
Figure 26. The child was first made fa- 
miliar with the entire apparatus. Then 
the experiment proper was conducted as 


Ficure 26. Ground plan of an apparatus 
for testing the ability of children to reason. 
(From “Reasoning in Children,” by N. TB 
Maier. Journal of Comparative Psychology, 
1936, 21, 356. By permission of the pub- 
lisher.) W, X, Y, and Z represent booths 
placed at the end of the pathways. E repre- 
sents entrances to the booths. These en- 
trances are covered by drop curtains. Simi- 
lar curtains also separate the booths from 
the pathways. A represents an adult chair 
and B a nursery school chair. The position 
of 25-watt electric lights is indicated in the 
diagram. The apparatus is built of a 
wooden framework covered with black cloth. 


follows: After another brief exploration of 
the apparatus the child was allowed to 
emerge through a door of one of the exit 
booths. This comprised Experience I. The 
child was then led around the apparatus 
by a devious route until another booth was 
reached. In this booth it was shown a 
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toy house. When a penny was dropped 
into the house a tune played. This expe- 
rience in a specific booth was Experience 
II. Both experimenter and child then left 
the booth to go in search of a penny by 
means of which the child could again play 
the tune. After the penny had been found 
and the child had been disoriented in the 
process, he was placed in a third booth 
and told to go and play the tune. In 
order to do this without trial and error he 
would have to utilize Experiences I and II. 
Tn other words, if the first experience had 
been in Y (see Figure 26), the second one 
in X, and the entrance from which he was 
to reach X in W, the child would have to 
think of the fact that W had a given posi- 
tion with respect to X. He could react in 
such terms only on the basis of his original 
exploration and the two specific experi- 
ences. The starting booth in each test was 
always the goal booth of the preceding test. 
Since ihe child had 3 possible goals in 
each trial, chance accuracy would approxi- 
mate 33 per cent. 

The subjects ranged in age from 42 to 
112 months. They were arranged into 
groups having average ages of 47.6, 62.3, 
70.1, 84.3, and 92.5 months. The size of 
the groups ranged from 4 to 12. "There 
was an inerease in the accuracy of response 
at successive age levels, the percentages 
being, respectively, 32.0, 43.6, 58.6, 73.3, 
and 825. The percentage of subjects giv- 
ing 5 or more correct responses in 10 trials 
was, respectively, 20.0, 36.3, 71.4, 83.3, and 
100, One will note that it was not until 
the age approximated 70 months that ac- 
euracy went far above what would be ex- 
pected on the basis of chance, Maier says: 
"The ability to combine the essentials of 
two isolated experiences in such manner as 
to reach a goal is rather late in maturing. 
It is rarely developed in a marked extent 
in children below 6 years of age.” When 
the data were arranged in terms of mental 


age groups, greater than chance accuracy 
was not apparent below a mental age of 6 
years. Scores increased with mental age, 
as did the percentage of subjects making 
better than 5 correct responses out of 10. 
Problem Solving in the Schoolroom Sit- 
uation with School Materials: Several in- 
vestigators have studied problem solving 
under school conditions and in so doing 
have utilized arithmetic, geometry, and 
civics, Donovan and Thorndike (1913) re- 
port learning data on addition. Stevenson 
(1925) outlines some of the difficulties met 
by ehildren from various grades in solving 
arithmetical problems. Monroe’s (1928) 
investigation, which also deals with arith- 
metic, is more analytical than earlier stud- 
ies. He stated the same arithmetical prob- 
lems in technical terms, in everyday terms, 
or in relation to irrelevant material. 
Equated groups from the seventh grade 
were tested. Greatest success was achieved 
when the problems were framed in terms 
of everyday life. Monroe concludes, how- 
ever, that a large percentage of seventh- 
grade children fail to reason in solving 
arithmetic problems. He claims that they 
depend upon habit for solution. Some 
corroboration for this view comes from 
Henry’s (1934) investigation with geomet- 
rie problems, Only 32 per cent of his 
group of college students gave evidence of 
insight in solution of such problems. In 
285 test situations, responses of the “Oh, 
I see" type occurred but 17 times. Brown- 
ell (1938) reports that both repetition and 
insight are involved in learning arithmetic. 
Stump (1927) plotted curves for the learn- 
ing of civies problems in terms of the num- 
ber of "elements" learned. The subjects 
were high school seniors. Learning curves 
had a very gradual rise. Although the 
problems were logical ones, involving devel- 
opment and application of principles, there 


lFor a review of literature on factors which in- 
fluence learning in school situations, see Stroud (1940). 
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was little evidence of higher processes than 
those involved in sheer memorizing. This 
may be due to the method of presenting 
the problems rather than to lack of insight 
in the students. , 


Social Learning 


No doubt much of the learning that oc- 
curs in classroom situations at the early 
grades is motivated by the desire for recog- 
nition. The child who gets a star for su- 
perior performance is usually not interested 
in the star so much as in its actual or 
imagined effect on others. The efficacy of 
praise and blame probably stems from the 
same motivation. 

The tendency to imitate, which some chil- 
dren learn quite early and which plays a 
very significant réle in development of lan- 
guage as well as other skills, is also an im- 
portant factor in classroom situations. Nor 
is it unrelated to desire for recognition, for 
the child tends to imitate those with pres- 
tige and not to imitate those with a less de- 
sirable status. 

One of the most interesting features of 
the book by Miller and Dollard (1941) is 
its research on learning to imitate or not 
imitate, In the first of two experiments 
on leatning to imitate in children, the in- 
vestigators used 41 first-grade children. 
Two boxes were set up in a small room. 
One child (the imitatee) was shown the 
two boxes and told in which one candy was 
hidden. This box contained two pieces of 
which he was to take one. Before the imi- 
tatee responded, however, the imitator was 
brought into the situation. If this child, 
when told to get candy, copied the other, 
he also got a piece of candy. In other ex- 
periments, with different subjects, the extra 
piece of candy was in the box other than 
that in which the model found his piece. 
Thus the second child was rewarded for not 
imitating the first. The imitating and non- 


imitating situations were repeated until the 
second child always responded appropri- 
ately. Then the situation was changed so 
that there were four boxes. This was to see 
whether the imitative or nonimitative tend- 
ency already developed would transfer 
(generalize) to the new situation. Under 
these new conditions, 75 per cent of the 
imitators and 100 per cent of the nonimi- 
tators responded appropriately. 

In the second of their two imitation ex- 
periments, Miller and Dollard (1941) in- 
vestigated the effect on imitation or non- 
imitation of the “prestige” of the leader. 
For example, if the subject copied an adult 
he received a reward, but if he copied a 
child he received no reward. For some 
children this was reversed, copying a child 
being rewarded and copying an adult, not 
being rewarded. Thus the “prestige” of 
the leader was determined by whether 
copying his response brought or failed to 
bring a reward. The subjects were 12 
fourth-grade boys, and the apparatus in- 
volved a lever to be either rotated or de- 
pressed, "The reward was candy. The boys 
soon learned whom to imitate, and they 
later generalized to a different problem in- 
volving different leaders with charaeteris- 
ties like those of the original training. 


Learning in Children and Adults 


Comparison of learning in ehildren and 
adults appears especially relevant here, for 
at the beginning of the present ehapter we 
noted the faet that educators and other 
students of child development have, until 
relatively recent years, treated children as 
though their learning process were in no 
fundamental way different from that of 
animals and adults. Were they correct in 
supposing that prineiples worked out with 
animals and adults are also applicable to 
children? Has the research on learning in 
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children disclosed anything not already ap- 
parent? 

It should be evident, in the first place, 
that in so far as investigations on learning 
in children have been carried out in the 
classroom, or under similar conditions, they 
have disclosed the adequacy or inadequacy 
of given procedures in such situations, 
something which could not with any degree 
of assurance have been prognosticated from 
work with adults in the laboratory, To 
mention one example, the whole method 
has not worked nearly so well with children 
in classroom situations as with adults in 
the psychological laboratory. In the sec- 
ond place, conditions which serve to moti- 
vate adults and children, although alike in 
certain respects, are sufficiently different 
to warrant separate investigations. In the 
third place, so little is known about learn- 
ing, despite the large amount of research, 
that we need information from as many 
sources and from as many levels of develop- 
ment as possible. Finally, it must be ac- 
knowledged that learning is dependent 
upon modification of neuromuscular mech- 
anisms, mechanisms the development of 
which continues at a rapid pace during the 
early years of childhood. It is in terms 
of the growth of these mechanisms that 
we may expeet the learning process in chil- 
dren and adults to differ most funda- 
mentally. 

The learning of infants is inferior to that 
of older children and adults chiefly because 
of neuromuscular immaturity. There is, of 
course, no sudden transition at any age 
level. The growth of learning ability is 
gradual, and one stage, if we may speak of 
stages, merges imperceptibly with the next. 
Nevertheless, when we compare the learn- 
ing of an infant with that of a school child, 
the inferiority of the former is glaringly 
apparent. We see this inferiority in tardi- 
ness of development and instability of con- 
ditioned responses; in inability to acquire 


motor skills readily learned by the older 
child; in poor retentivity, especially in sit- 
uations of the delayed-reaction variety; 
and in lack of ability to attack problems 
with sufficient effectiveness to allow solu- 
tion. Not only is the infant handicapped 
by neuromuscular immaturity, but he is 
also devoid of the motives which are most 
effective in impelling the older child to 
learn, of the background of experience 
which may be applied to new situations 
calling for adjustment, and of an effective 
repertoire of words and other symbols 
with which external situations can, as it 
were, be implicitly manipulated. 

As a child grows older we are con- 
fronted not so much by neuromuscular 
immaturity as we are by what might, for 
want of a better term, be called recal- 
eitrance. It is clearly apparent in the con- 
ditioned-response experiment. From about, 
the fifth year and thereafter the ease with 
which conditioned responses may be de- 
veloped shows a continued decrease despite 
the fact that the child's nervous system is 
undergoing further development. As Raz- 
ran has pointed out, although the child is 
more capable of modification than at an 
earlier age he resists such modification. 
He is no longer as docile as formerly. His 
naiveté has deereased, he has become in- 
ereasingly eritical of his surroundings, he 
has developed interests and attitudes of 
which those who would modify his behavior. 
must take cognizance. After the relatively 
passive stage of infancy is passed, there- 
fore, the psychology of incentives becomes 
inereasingly important. Several investiga- 
tions mentioned in this chapter have indi- 
cated the effectiveness of rivalry and of 
verbal and material rewards of various 
kinds in channelizing the efforts of children 
in learning situations. Lewin’s concept of 
valences may yield fruitful results in this 
field. 
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In most of the learning situations con- 
sidered in this chapter very little difference 
has been discovered in the modifiability of 
adequately motivated children and adults, 
Beyond the early years of childhood, when 
the handicaps of neuromuscular immatu- 
rity have largely been overcome, practically 
all differences in the learning of children 
and adults may be attributed to differences 
in motivation and in previous experience. 
Our discussion of motor skills, for example, 
demonstrated that, although older children 
and adults may begin with higher scores 
than younger children, the percentage of 
improvement resulting from a given 
amount of practice is alike regardless of 
age. Mnemonie processes show large dif- 
ferences in the ability of children and 
adults. The writer doubts, however, 
whether this represents true differences in 
modifiability and retentivity. In the first 
place, there is no way, even by use of non- 
sense syllables, to avoid the fact that in- 
creasing age brings increasing acquaintance 
with symbols and their manipulation. This 
is a factor of experience, not of neural 
growth, In the second place, it is difficult, 
if not impossible, to equate motivation in 
individuals at different age levels, espe- 
cially when the levels are as widely sepa- 
rated as those between the first-grade child 
and the adult. Finally—and this is re- 
lated to the two previously mentioned fac- 
tors—mnemonie ability demands good ob- 
servation as well as good modifiability and 
retentivity. Because of their wide range 
of interests and experience, adults are likely 
to be much better observers than children. 
Even reminiscence, which was once thought 
to differentiate child from adult forgetting, 
has been demonstrated to be prevalent at 
both levels. 

The clearest case of a difference in the 
learning ability of children and adults 
could perhaps be made out in the field of 
problem solving. Even here, however, dif- 


ferences in motivation and in past experi- 
ence, including familiarity with symbols 
and their use, rather than in problem- 
solving ability per se, may be the chief 
differentiating factors. Hazlitt (1930) has 
particularly challenged the view that a 
fundamental difference exists between child 
and adult reasoning. She attributes ap- 
parent differences to the type of factors 
just mentioned, 

It seems apparent to the writer that the, 
chief problems relating to learning in chil- 
dren are those of discovering the most ade- 
quate motivating conditions and the most 
effective procedures for the situations in 
which children must develop. The prac- 
tical outcome of researches on learning in 
children will lie in these directions. 

So far as discovering anything funda- 
mentally new concerning the learning proc- 
ess is concerned, the investigations on learn- 
ing in children have failed. One possible 
reason for this is that such investigations 
have from the first been patterned too 
much after the lines of earlier research with 
animals and adults in the laboratory, A 
more likely reason, however, is that the 
phenomenon of learning is fundamentally 
the same whether studied in the animal, 
child, or adult. Differences may be attrib- 
uted to variations in neuromuscular matu- 
ration, in motivation, and in previous ex- 
perience but not, apparently, to a different, 
kind of learning process in each. 
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CHAPTER 8 


THE MEASUREMENT OF MENTAL GROWTH IN CHILDHOOD * 
Fiorence L. GoopnENOUGH 


Historical Orientation 


Up to the beginning of the second decade 
of the present century, the topie of mental 
growth and its measurement oceupied an 
almost negligible place in psychological lit- 
erature, Just before the turn of the cen- 
tury, it is true, a number of attempts had 
been made to relate individual differences 
in the ability to perform simple motor and 
perceptual tasks to the differences in scho- 
lustic ability that have baffled educators 
since schools were first established. From 
the time of his student days in Wundt's 
laboratory, Cattell’s attention had been 
captured by the idea that the study of dif- 
ferenees among individuals in their re- 
sponses to the same stimuli might be of 
even greater psychological importance than 
the study of the typical effect upon people 
in general of a measured physical change 
in the stimulus itself. After his return to 
America, Cattell was one of the most ener- 
getic leaders in the development. of these 
early tests. The first scientific use of the 
term mental test is to be found in an ar- 
ticle by him that appeared in Mind in 
1890, in which he deseribed a number of 
tests of sensorimotor capacities which he 
was then using with his students at the 
University of Pennsylvania. The interest 

1 Grateful acknowledgment is due the Clark Uni- 
versity Press for permission to reproduce herein a 
number of short sections from the writer's previous 
chapter. “The Measurement of Mental Growth" in 
A Handbook of Child Psychology (Carl Murchison, 


Editor), Second Edition, Revised, Worcester, Massa- 
chusetts, Clark University Press, 1933. 


aroused by this artiele encouraged similar 
experimentation by a number of other lead- 
ing psychologists, with the result that at 
the 1895 meeting of the American Psycho- 
logical Association a committee, headed by 
Cattell, was appointed to consider the possi- 
bility of a cooperative effort to develop 
tests that would prove useful in gauging 
the probability of scholastic success among 
students entering college. A year later, 
Cattell and Farrand (1896) published a de- 
tailed account of the work of the committee 
in the form of a long series of tests which 
they planned to try out on Columbia fresh- 
men? 

Although college students continued to 
make up the great body of subjeets for 
these early experiments, tests for use with. 
children were also devised. By far the 
most important of the investigations car- 
ried on during this period with children as 
subjects were those of Gilbert (1894, 1897). 
His studies are of special importance be- 
cause of his attempt to validate his tests 
by comparison of the results with teachers’ 
judgments of the ability of their pupils. 
Inasmuch as the tests used were made up 
of such items as physieal measurements— 
height, weight, and lung capacity—speed 
of simple reaction, tonal memory, estima- 
tion of distance, sensitivity to pain, rate 
of tapping, and the like, the modern stu- 

2 The results of the Columbia testing were later 
published by Wissler (1901). Correlations between 
college grades and standing on the various tests were 
consistently around zero. 
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dent will not be surprised to learn that, 
in spite of a fairly regular improvement 
with advancing chronologieal age in most 
of these functions, their relation to teachers’ 
judgments of the ability of their students 
was negligible, 

The interest aroused by the early tests 
was short-lived, It soon became evident 
that the results obtained by their use were 
of little or no practical value for the un- 
derstanding and guidance of children. Al- 
though, because of Cattell's example, these 
measurements were commonly known as 
mental tests, they were evidently not meas- 
uring intelligence, either in the sense that 
the word is used by the layman or as it is 
understood by the psychologist of today. 
This was a disappointing discovery, which 
led to a general loss of interest in the 
problem and a virtual cessation of experi- 
mental work in testing in this country for 
almost a decade. 

Meanwhile Binet, in France, had also be- 
come interested in the measurement of in- 
dividual differences in mental ability, From 
the outset, however, his approach to the 
problem was radically different from that 
of most others of his time. Most of his 
experimental articles were published in the 
journal that he himself established in 1895, 
L’Année psychologique. A critical reading 
of these studies in their chronological se- 
quence shows the steady trend of his inter- 
est away from the artificially simplified 
tasks of the formalized laboratory to the 
more complex and realistic problems en- 
countered in life as it is lived. Over and 
over again he notes that differences between 
individuals become increasingly evident as 
one progresses from the relatively “simple” 
performances to those that are more com- 
plex, and that it is the latter rather than 
the former type of difference with which 
we are mainly concerned in everyday life. 
He admits that the simple mental functions 
or processes are easier to measure ob- 


jectively, but insists that this is a secondary 
consideration, inasmuch as measurement de- 
generates into mere busy work unless the 
results are of some practical use. In this 
distinction between objectivity of measure- 
ment and the significance of the measures 
when made, Binet foreshadowed the dis- 
cussions of reliability and validity that were 
to oceupy so large a place in the literature 
on mental measurement a quarter of a 
century later, 

Binet's first formalized scale for the 
measurement of intelligence was a direct 
outgrowth of his work as a member of 
the special commission appointed in 1904 
by the Minister of Publie Instruction in 
Paris for the purpose of devising means of 
selecting and segregating in special classes 
those children who were incapable of bene- 
fiting by the regular methods of instruc- 
tion. This scale was published in collabo- 
ration with Simon in 1905. It consisted of 
30 tests arranged roughly in order of diffi- 
eulty. Age standards were not available 
at that time; as a matter of fact, although 
Binet, in his diseussion of the scale, refers 
specifically to the desirability of comparing 
the performance of a child with that of 
others of his age, it seems improbable that 
the device of arranging tests in age groups 
for the purpose of ascertaining the mental 
age had as yet occurred to him. He does, 
however, indicate the levels of performance 
that divide the three classes of mental de- 
fectives—the idiots, the imbeciles, and the 
morons. Needless to say, the distinetion as 
here used applies only to those who have 
attained their final level of development. 

Crude as the 1905 scale was, it never- 
theless proved to be suffieiently useful to 
encourage Binet and Simon in the feeling 
that they were on the right track. In 1908 
they published a revision of the seale and 
in 1911 a second revision. The great fea- 
ture of the two later scales lies in the fact 
that, instead of being arranged merely in 
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order of difficulty, the items are grouped 
according to the age at which they are usu- 
ally passed. The selection of items was 
also improved by the elimination of a num- 
ber that had proved unsuitable and the 
addition of others that were more dis- 
criminative. The tests for idiots were 
also omitted as unnecessary in a scale 
designed for public-school children. T he 
1911 scale, published just before Binet's 
death, included tests for the mental age 
range from 3 years to the adult. level. 
Both the 1908 and the 1911 Binet-Simon 
seales were translated into English by 
Goddard (1910, 1911), with only such 
minor ehanges as were necessary to make 
them suitable for use with American chil- 
dren. After trying them out both with 
feeble-minded children in the institution at 


1 Binet was not the first to whom the general con- 
cept of mental age occurred, nor was he the first to 
adopt the device of arranging ‘tests in age groups. 
It is not unlikely that crude comparisons between. 
the behavior of backward adults and that of children 
have been made by laymen at all times, just as today 
we often hear such expressions as “No more sense 
than a baby" or “Has to be looked after like a 
little child” even from people who have never heard 
of such a term as mental age. Reference to early 
medicolegal papers discloses a number of instances in 
which the same idea has been made more or less 
explicit, Tt is snid that, as early ns 1848 nt the trial 
of one William Freeman, who was eharged with the 
murder of four persons without provocation, a psy- 
chiatrist called ns witness in the case stated that "in 
point of knowledge the accused was like n child of 3 
years” (Hall, 1848). N 

In 1887 Doctor 8. E. Chaille published a series 
of simple tests for children under à years of age. 
These tests are arranged in groups mecording to the 
age at which normal infants may be expected to 
succeed with them, in order, so the author points 
out, that parents and others who have to do with 
children may know whether or not a given child 
is developing as he should. Although Chaille does 
not use the term "mental age,” it is clear from his 
discussion that this type of comparison was intended. 
However, Chaille's seale, which appeared in a medical 
journal of limited circulation at a date when few 
people were interested in the question of mental 
measurement, attracted little or no attention and was 
soon forgotten. It is Binet, therefore, to whom we 
are indebted for the development of the mental age 
concept as a practicable means of expressing test 
results in a roughly quantitative form. 


Vineland, New Jersey, and in the near-by 
publie schools, Goddard became thoroughly 
convinced of the superiority of the new 
tests over all other methods of assaying 
the intelligence of children that had been 
tried up to that date. His many books 
and papers dealing with this topie were 
read with great interest by psychologists 
and educators throughout the country. 

The extraordinary rapidity with which 
Binet testing was taken up in America 
can be traced to a number of conditions. 
Most important is the fact that the tests 
appeared at an opportune moment. n 
many states the period of compulsory 
school attendance was being extended, and 
compulsory attendance laws were being 
more strictly enforced. The immediate re- 
sult was that large numbers of backward 
children who would formerly have dropped 
quietly out of school and been forgotten 
were being herded into the primary grades 
at small profit to themselves and at the 
cost of much wasted energy on the part of 
teachers. Ayres’s Laggards in Our Schools, 
which appeared in 1909, did a great deal 
to arouse public interest in the matter of 
school retardation, and to point the need 
for more adequate methods of dealing with 
the problems involved. 

Scientific interest in questions of juve- 
nile delinquency also became active at 
about this period. The first juvenile court 
was established in 1910. Inasmuch as the 
question of individual responsibility for de- 
linquent behavior has been a predominat- 
ing feature of the public attitude for gen- 
erations, it was but natural that the idea 
of utilizing the new instrument as a means 
of securing more valid information on the 
mental level of delinquent children should 
have arisen almost as soon as the tests 
were introduced into this country, The 
fact (afterward learned) that the Binet 
tests as revised by Goddard were incor- 
rectly standardized at the older ages, with 
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the result that the mental ages obtained 
for adolescents who make up the great 
mass of juvenile delinquents were far too 
low, gave rise to astounding findings. 
Pintner (1931) has summarized the results 
of a number of the most striking of these 
early studies in which the proportion of 
“feeble-minded” among institutionalized de- 
linquents is said to be as high as 50 to 90 
per cent. It was but natural to conclude 
that if the problems of mental deficiency 
could be solved the amount of juvenile 
delinqueney would be greatly reduced. 
Consideration of the cost of mental de- 
fect in terms of delinquency and of the 
special eduentional problems it presents 
led immediately to questions of causation 
and prevention. ‘The rediscovery of the 
early work of Mendel by DeVries, in 1900, 
had by this time attracted the attention 
of a number of psychologists, among whom 
was Goddard. With characteristic energy, 
3oddard at once set about tracing the fam- 
ily histories of feeble-minded children in 
the Vineland institution in order to see if 
there might be evidence for the hypothesis 
that feeble-mindedness not only tends to 
“run in families” but is inherited accord- 
ing to strietly Mendelian principles as a 
"unit, character.” His three books, The 
Kallikak Family (1912), Feeble-Minded- 
ness; Its Causes and Consequences (1914), 
and The Criminal Imbecile (1915) com- 
1 Although modern studies show a much smaller 
percentage of very low-testing cases, the relative 
number of young delinquents whose IQ's fall below 70 
is many times as great as that in the population at 
large, Both Glueck and Glueck (1934) who used the 
1916 revision and Merrill (1947) who used the 1937 
revision of the Stanford-Binet testa report that np- 
proximately one-eighth of their subjects did not 
exceed this level, Other investigators have obtained 
similar results, The high figures reported by the 
early investigators ean be attributed only in part 
to errors in the standardization of the tests used by 
them, Moreover, with increased awareness of the 
problems of the feeble-minded on the part of schools 
and social agencies, a greater number of such cases 


are identified and sent to institutions for the 
mentally deficient rather than to reformatories, 


prised what was then regarded by many 
people as a convincing body of evidence 
that a large proportion of all cases of men- 
tal defect is the direct result of biological 
inheritance of a defective nervous struc- 
ture. Although Goddard’s investigations, 
carried on as they were at a time when 
the technical aspects of the biological study 
of human beings were but little considered, 
have been severely and justly criticized,* 
their effect upon psychological thinking and 
upon social provisions for the care and 
training of delinquent and defective groups 
has been profound. 

Another faetor that gave impetus to the 
testing movement was the rapid inerease 
of organized ‘agencies for social welfare. 
Up to about 1910, family social work was 
largely in the hands of untrained volunteer 
workers from the various churches, With 
the appearance on the scene of the profes- 
sionally trained worker, the coordination 
of records from different organizations, 
and the need for a better means of sepa- 
rating the cases for whom there was rea- 
sonable hope of rehabilitation from those 
who were unlikely ever to be able to “man- 
age themselves and their own affairs with 
ordinary prudenee,"? the importance of 
mental testing for improving the efficiency 
of social welfare work became increasingly 
apparent. 

Two additional social changes that stim- 
ulated interest in testing need be men- 
tioned. The first of these was World War 
I, when the possibility of testing large 
groups of individuals at one time was 
clearly demonstrated. The cost of admin- 
istering individual tests has always proved 

21n The Kallikak- Family, the entire case rests 
upon the unverifiable’ story of a casual intimacy al- 
leged to have oceürred at the time of the Revolu- 
tionary War between a Continental soldier of good 
family and a “feeble-minded” girl encountered in a 
tavern. 


3 This is Tredgold’s criterion for separating the 
feeble-minded from the normal. 
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to be a major stumbling block in the way 
of their application to the rank and file 
of individuals. With the advent of group 
testing, mental measurement as ah aid to 
educational administration was at onee put 
on a firm basis. 

Finally, the cause of mental testing was 
materially advanced by the rise of the 
mental hygiene movement with its mod- 
ern emphasis upon the establishment of 
behavior clinics for children, The deter- 
mination of the mental level as a first step 
in diagnosis and as a partial guide to the 
kind of treatment most likely to be help- 
ful rapidly became a part of the standard 
practice in organizations of this kind. 

Looking backward along the path over 
which we have come, it is apparent that 
the development of mental testing, like 
many other scientific procedures of modern 
times, was by no means a result of the ab- 
stract curiosity of the "pure" scientist. 
First and primarily, mental tests as we 
know them today are practical instru- 
ments, devised to meet some specific and 
immediate social need, "Their use as re- 
search implements has in practically all 
instances been secondary in time as wel 
as in importance; it is only within com- 
paratively recent years that new tests have 
been devised with the needs of the re- 
search worker rather than those of the 
clinician or educator primarily in mind. It 
is not unlikely that if the opposite condi- 
tion had prevailed, if the demand for a 
praetieal working instrument had been less 
insistent, leaving the early workers more 
time to perfect their instrument. before its 
pattern had erystallized into a tradition, 
the course of the testing movement might. 
have been very different. In the white 
heat of early enthusiasm, many scientifie 
blunders were made for which we are still 
paying the price in terms of mistaken con- 
cepts and conflicting practices. Neverthe- 
less, these very blunders, with the speetacu- 


lar conclusions to which they led, in many 
instances served to arouse public interest 
and support for the tests in a way that 
might never have been accomplished by an 
instrument designed for the service of pure 
science. Whether or not our present 
knowledge of the course of mental growth 
would have been greater had we post- 
poned our studies until better techniques 
of investigation had been devised is at 
least an open question. We might have 
heen better prepared to make such studies, 
but we might also have been less strongly 
urged to do so! 

Be that as it may, it is of the utmost 
importance that students of mental growth 
continually bear in mind the fact that even 
the best of our present instruments for 
measuring mental growth are still fallible, 
although they have been shown to work 
surprisingly well in the practical situations 
for which they were designed. Even as 
tools for scientific research, they become 
extremely valuable in the hands of those 
who understand the basie principles by 
which they were constructed and their 
consequent possibilities and limitations, but 
they are by no means foolproof, That 
false ag well as true conclusions have re- 
sulted from their use ean hardly be at- 
tributed to the tests or to the test-makers, 
but rather, in great part, to the fact that 
their apparent simplicity has led many 
poorly qualified persons to apply them to 
the solution of problems that neither the 
tests nor their users were well equipped to 
handle. 


The Present Status of Mental Testing 
in America 


Within the few decades that have elapsed 
since the publication in 1910 of Goddard's 
translation of Binet’s 1908 scale, the liter- 
ature on mental growth and its measure- 
ment has become so voluminous that a mere 
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listing of titles requires an entire book. 
Hildreth's 1939 Bibliography of Mental 
Tests and Rating Scales covers 251 pages, 
exclusive of the indexes, and lists 4279 
titles. Her 1945 Supplement brings the 
total that had appeared before October 1 
of that year to 5294. Equally long listings 
have been assembled by South (1937) and 
by Wang (1940). These bibliographies, 
moreover, include for the most part only 
references to actual tests and scales. Had 
the theoretical and experimental literature 
dealing with these tests and with their 
evaluation been included, the number of 
titles would have been many times as great. 

Through his work in the preparation of 
a series of selected bibliographies on tests 
and testing methods over a period of years, 
Buros became convinced that the spate of 
new tests appearing each year was so great 
that some method of selecting the wheat 
from the chaff had become well-nigh essen- 
tial. He therefore decided that in place of 
his former series of unannotated bibliogra- 
phies he would arrange to edit and publish 
a series of Mental Measurement Yearbooks 
in whieh each of the important tests that 
had appeared since the publication of the 
preceding Yearbook would be subjected to 
critical review and evaluation by at least 
two competent authorities. Three of these 
Yearbooks have now appeared (1938, 1940, 
and 1949 1), 

It is obvious that nothing approaching an 
adequate covering of this enormous volume 
of literature can possibly be compressed 
into the number of pages in this chapter. 
All that will be attempted, therefore, is to 
direct the reader to some of the most use- 
ful sources for further reference, The re- 
maining space will be devoted to a brief 
discussion of a few of the more crucial prob- 
lems in the field of measurement. 

1 The original plan for an annual volüme could not 


be carried out because of financial limitations and 
the interruption incident to the war. 


The most competent account of the early 
history of testing is to be found in Peter- 
son's Early Conceptions and Tests of In- 
telligence (1925). In spite of its early 
date, Pintner's little book /ntelligence Test- 
ing (1931) is partieularly well adapted to 
the use of beginning students because of its 
clear presentation of material and its or- 
derly arrangement. The more recent text- 
book by Mursell (1947) is written at a 
somewhat more advanced level with a wider 
covering of the literature. Many of the 
statements, however, are inexact or ambig- 
uously worded, and the soundness of some 
of the discussions is open to question. Free- 
man's Theory and Practice of Psycholog- 
ical Testing (1950) is mainly bibliograph- 
ical. It lists and deseribes a tremendous 
number of tests of all types, many of which 
are little known or used. It is designed to 
provide the student who is beginning his 
course in testing with a guide to the ma- 
terial available for his use. Gulliksen’s 
Theory of Mental Tests (1950) deals chiefly 
with the mathematical theories and pro- 
cedures underlying test construction with 
partieular emphasis upon the determination 
of test reliability and validity and the im- 
portance of these factors for the interpre- 
tation and use of test results. Some knowl- 
edge of algebra, analytic geometry, and sta- 
tistical method is presupposed. Goode- 
nough’s Mental Testing; Its History, Prin- 
ciples, and Applications (1949) is somewhat 
broader in scope than either of the two 
last mentioned, dealing, as it does, with each 
of the three aspects of the topic indicated 
by the subtitle. Kent's Mental Tests in 
Clinics for Children (1950) draws its ma- 
terial chiefly from her own long and rich 
experience in clinical work. It provides a 
refreshing first-hand view of the behavior 
of children in the test situation tdgether 
with many practical suggestions as to meth- 
ods of observation and record taking. 
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Annual reviews of the current literature 
in the field of intelligence testing by F. N. 
Freeman appeared in the Psychological 
Bulletin during the period extending from 
1911 to 1920. The series was resumed by 
R. Pintner in 1926 and continued through 
1935, Annual or semi-annual reviews with 
annotated bibliographies have appeared in 
the Review of Educational Research from 
1932 to the present time. 

From the beginning, mental testing has 
found one of its most important fields of 
usefulness in the publie schools. Several 
books dealing with the application of test 
results to educational problems have ap- 
peared from time to time. Terman’s Intel- 
ligence of School Children (1919) was one 
of the earliest. Later treatments of the 
same topie are to be found in Kelley’s 
Interpretation of Educational Measure- 
ments (1927), Hildreth’s Psychological 
Service for School Problems (1930), Test- 
ing and the Use of Test Results by Lin- 
coln and Workman (1935), and Measure- 
ment in: Today's Schools (revised edition, 
1947) by Ross, as well as in a large num- 
ber of monographs and periodical articles. 
Most college textbooks in elementary psy- 
chology also include one or more chapters 
on testing and the use of test results. 

This tremendous volume of literature 
bears witness to the important place now 
oceupied by mental testing in American 
psychology. As an aid to the objective 
study of human development and its aber- 
rations and for the analysis and measure- 
ment of individual differences and their 
adaptation to the requirements of a com- 
plex social organization, the value of the 
mental test is well recognized. Not only in 
the practical guidance of individuals but 
also as a tool for fundamental research has 
the mental test amply proved its worth. It 
is doubtful whether any other psychological 
instrument is so widely used at the present 
time, for, regardless of the particular topic 


under investigation, unless the mental level 
of the subjects is known the findings may 
be hard to interpret. Reports of mental 
test results are therefore looked upon as a 
well-nigh indispensable feature of most 
experimental studies in the field of child 
psychology. 


The Nature and Organization of 
Intelligence 


Because the early use of intelligence tests 
was largely confined to the diagnosis of 
mental deficiency, little attention was’ at 
first paid to the question of what "intelli- 
gence” really is. Up to the middle of the 
second decade of the present century, at- 
tempts at definition were chiefly concerned 
with descriptions of individuals who were 
lacking in intelligence. As a result, we had 
many definitions of mental deficiency 
couched in terms of what the mentally de- 
fective person is like, but few attempts at 
defining or describing the trait in which he 
was alleged to be deficient. Although 
Spearman had formulated his “two-factor 
theory” of intelligence as early as 1904, it 
was not until much later, when, as a result 
of the extension of mental testing tech- 
niques to all levels of ability, the question 
of what the mental testers were actually 
trying to measure was brought clearly to 
the fore, that this theory became the mat- 
ter of spirited controversy that it is today. 

In 1921 a number of leading psycholo- 
gists were asked to express their views on 
the nature of intelligence, and their replies 
were published (Symposium, 1921). Al- 
though at first reading the points of view 
seem rather diverse, a little consideration 
shows that in reality the differences are 
less important than they seem. Some em- 
phasized the ability to profit by experi- 
ence; others, the ability to adjust to new 
situations. But since the crucial test of 
the extent to which an individual has 
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profited by his experience is to be found 
in his ability to employ the knowledge thus 
gained in new situations, the two concepts 
reduce themselves to much the same thing 
in the end. Thorndike’s practical sugges- 
tion that intelligence consists in the ability 
of the individual “to make good responses 
from the standpoint of truth or fact” is 
certainly in accordance with everyday prac- 
tice, both in the judgment of intelligence 
from behavior and in the scoring of intel- 
ligence tests. However, it does not offer 
any clue to the types of behavior that 
make most demand upon intelligence. This, 
of course, is in line with Thorndike’s gen- 
eral point of view that intelligence is not a 
unitary trait. Terman, on the other hand, 
makes the distinction very explicitly. Ac- 
cording to Terman, “an individual is in- 
telligent in proportion as he is able to 
carry on abstract thinking." Although 
some have regarded this definition as too 
academic, giving too little weight to the 
more practical and conerete aspects of be- 
havior, nevertheless, as was shown in the 
early sections of this chapter, most inves- 
tigators have found so low a correlation 
between the ability to respond to simple, 
concrete situations and the ability to han- 
dle abstractions, symbols, and relationships, 
as emphasized by Terman, that it seems 
doubtful whether anything but confusion 
can result from the attempt to embrace 
both within a single measure, 

The above principle has been clearly 
recognized in selecting the material for in- 
clusion in tests of intelligence designed for 
adults and older children. It is very prob- 
able that the low correlation universally 
found between the results of tests given 
at the early ages and those of tests of the 
same individuals at later ages is in large 
part due to the fact that the tests for in- 
fants and young children are so largely 
made up of simple motor and perceptual 
jtems that the type of ability measured by 


them may be very different from that 
measured later on by tests that conform 
more closely to Terman’s definition, The 
latter tests, as, for example, following com- 
plicated directions, solving mathematical 
problems, or drawing analogies, show a 
fair amount of intercorrelation with each 
other. In contrast, even among young 
children the interrelationships of the abili- 
ties measured by such concrete motor per- 
formances as maze learning, ring tossing, 
and completing form boards are not high. 
Apparently, motor performances such as 
these are at all ages relatively specific, 
which means in effect that a test sample 
that includes only a few of them can by 
no means be regarded as a reliable indica- 
tion of “general” ability. If the correla- 
tion of one measure with another is suffi- 
ciently high, only one of these need be 
used, since performance on the second can 
then be predicted from the score on the 
first with considerable accuracy. It is be- 
cause the more abstract types of tests do 
show this characteristic of interlinkage, one 
with another, over a wide area of differen- 
tial content that it has been found practi- 
cally feasible to secure a reasonably de- 
pendable estimate of the general ability * 
of any individual by the use of a relatively 
small number of tests that require not over 
an hour's time for their completion. 
Modern students of the nature of intel- 
ligence and of the organization of mental 
traits tend to lean much more heavily upon 
mathematical analysis for the verification 
of theories than did their forerunners, We 
are moving rapidly from the descriptive 
1 Needless to say, the term ability, as here used, 
has reference only to the area covered by the tests. 
A measure of abstract thinking will not predict stand- 
ing on a specifie type of motor performance any more 
effectively than the latter will prediet the former. 
The advantage of the abstract test is that the mental 
area for which it affords a useful means of predic- 
tion is wide, whereas motor tests, generally speaking, 


have little or no predictive value for any functions 
outside the narrow limits of each particular item. 
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to the quantitative level, not only with re- 
spect to our attempts to assay individ- 
ual differences in general ability but also, 
through mathematical examination of the 
interrelationships between various types of 
ability, with respect to our attempts to 
gain a more precise knowledge of the na- 
ture of mental organization. Space does 
not permit me to do more than touch upon 
the large body of experimental work cen- 
tering about this problem, For a more 
complete account of the investigations and 
the conclusions that have emerged there- 
from the interested reader should consult 
the brilliant review of the entire field by 
Thomson (1939). Here it must suffice to 
say that four somewhat different hypoth- 
eses as to the nature of mental organiza- 
tion have emerged from these studies, At 
one extreme we have the view expressed 
by Thorndike, which, briefly stated, is that. 
each mental aet is a separate element, to 
some extent independent of all others but 
also having features in common with many 
others, Certain aets have so many of their 
elements in common that we find it con- 
venient to classify them into separate 
groups to whieh class names are applied, 
such as arithmetieal reasoning or completing 
omitted portions of sentences. 

Provided certain basic conditions of 
measurement are fulfilled, intelligence, ac- 
cording to Thorndike, is a simple aggre- 
gate of all the abilities underlying each of 
these separate acts. Symbolically, it may 
be regarded as a surface of which the height 
or altitude represents the difficulty of the 
acts that the individual is able to perform 
within a certain one of these closely re- 
lated areas, such as completing analogies, 
while the breadth represents the range or 
number of tasks that can be solved at any 
given level of difficulty. According to 
Thorndike, correlation between perform- 
ance on different mental tasks is not to be 
explained in terms of any generalized qual- 


ity of “mind” but is purely a function of 
the number of common elements involved 
in their solution. This leads of necessity 
to the rejection of the whole concept of 
general intelligence and the substitution 
therefor of specific intelligences, the num- 
ber of which is purely an arbitrary matter, 
depending upon how fine a classification is 
needed in any particular instance. He sug- 
gests that for many crude purposes a three- 
way classification under the headings of 
abstract intelligence, or the ability to deal 
with words and other symbols, mechanical 
intelligence, or the ability to deal with con- 
crete objects and materials, and social in- 
telligence, or the ability to deal effectively 
with people, will be found sufficient. Most 
of our modern tests of intelligence are based 
almost entirely upon the first, neglecting 
the other two. Thorndike regards this as 
a good thing as far as it goes, which is to 
say that he feels that only confusion would 
arise from mixing them. Better tests for 
the other forms of intelligence, rather than 
a combination of all three, are needed. He 
also points out that each of these may be 
divided almost indefinitely. This is illus- 
trated in the ease of abstract intelligence 
by his famous CAVD test. (1926) in which 
each letter stands for a partieular kind of 
performance. These four tests, needless to 
say, are not to be thought of as covering the 
whole area of abstract intelligence; they 
represent only certain segments of it. How- 
ever, because of the fairly high intercorre- 
lation of all measures within this area, the 
remaining portions can be estimated from 
scores on the measured portion with a de- 
gree of accuracy that is sufficient for many 
purposes. 

The other two types of ability may be 
subdivided in a similar manner. Social 
ability unquestionably varies with the age, 
sex, social status, intelligence, and so on, 


1 Sentence completion, arithmetic reasoning, vo- 
cabulary, following directions, 
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of the persons to be dealt with. Some peo- 
ple are very effective in handling children 
but are awkward and constrained in the 
company of adults; some get on well with 
their own sex but not with the opposite 
sex; some appear to be “born leaders,” + 
others are happiest and most effective when 
someone else assumes the leading róle. The 
limit of divisibility is reached only when 
the separate act can no longer be subdi- 
vided without losing its identity. 

Moving upward in the organizational 
seale from Thorndike’s view that the sys- 
tem of organization is external, inherent. 
in the task rather than in the individual 
we come to the theory of orthogonal traits 
proposed by Kelley (1928, 1935). By 
means of a statistical analysis of the inter- 
correlations between performances on many 
different kinds of tests, Kelley arrived at 
the conclusion that all the varying abilities 
of an individual can be accounted for on 
the basis of a relatively small number of 
independent traits or separate abilities that 
are completely unrelated to each other, In 
everyday life, as in test performance, a 
given act usually calls for the simultaneous 
exercise of more than one of these abilities, 
and in varying degree. It is because of 
the almost infinitely great number of com- 
binations and permutations thus made pos- 
sible that mental abilities appear to be so 
diverse, inasmuch as it is only by mathe- 
matical analysis that a given ability can 
be “purified” and known for what it is. 
Nevertheless, the principle, if true, is not 
devoid of its practical applications, for, if 

1This statement must, of course, not be taken 
literally. There is evidence that social abilities 
are at least in part the result of individual experi- 
ence and training. The extent to which inborn char- 
acteristics may also be involved is unknown, though 
it is probable that they play some part in the 
matter. The expression is used here in the popular 
rather than the scientific sense. 

2 Kelley's method is a modification of that pro- 


posed by Hotelling (1933). The results obtained are 
identical but the procedures differ. 


we once knew what these abilities are and, 
furthermore, if we were able to ascertain 
the kind of measurable acts in which a 
given ability exercises the dominant róle, 
we should be able to develop a series of 
tests that would be more nearly exact meas- 
ures of these separate functions even 
though they might not be completely freed 
from intermixture. 

Thurstone (1938), whose theories rank 
next in our organizational scheme, has at- 
tempted to do that very thing. Like 
Kelley, Thurstone (1935, 1947) developed 
his theory of mental organization by means 
of a factorial analysis of tables of inter- 
correlation. His mathematical approach, is 
however, somewhat different, and, although, 
like Kelley, he emerges with a theory of 
separate and independent mental traits, he 
differs from Kelley in that he considers 
these traits to be ranked in order of gen- 
erality and, hence, we may say, in terms 
of their importanee in individual mental 
life. Mathematically speaking, these traits, 
or factors, as the mathematicians prefer to 
call them, are indeterminate, by which is 
meant that there is nothing in the nature 
of the analysis itself that tells what a given 
factor is like. They are simply Factor T 
(the most nearly general), Factor II, and 
so on. But it is possible to determine 
mathematically the part played by any 
single factor in determining the intercor- 
relations between tests. By comparing the 
subject matter of tests in which these fac- 
tor loadings are markedly different, as, for 
example, tests that have a high loading 
for Factor I but a low loading for Factor 
II with those weighted in the opposite di- 
rection, hypotheses that are at least in ac- 
cordance with common sense as to the 
probable nature of these factors may be 
drawn up? and the factors may then be 
named in everyday language. 


3 The particular set of weights comprising the 
“factor pattern" for any given series of intercorre- 
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In the attempt to develop tests that are 
more nearly “pure” measures of these fac- 
tors, or primary mental abilities, as Thur- 
stone has named them, the procedure fol- 
lowed is essentially a cut-and-try matter 
in which the guiding principle is finding 
tasks that differ as much as possible from 
all those in which the loading for the fac- 
tor in question is low, and most of all from 
those in which it is lowest, and which at 
the same time resemble most strongly those 
for which this loading is high. By repeat- 
ing this process a sufficiently large number 
of times it should be possible, at least on 
theoretieal grounds, to come out eventually 
with a series of tests by which all the abili- 
ties of an individual may be measured 
with a minimum of wasted time and effort. 
Within a somewhat less ambitious range,* 
this is what Thurstone has attempted to 
do in his Primary Abilities Test (1938). 
By means of a procedure essentially simi- 
lar to that just described he arrives at the 
conclusion that individual differences in hu- 
man mental abilities can be measured and 
described in terms of only twelve basic 
abilities, each of which may be possessed 


lations is not, however, arrived at by any simple 
or unequivocal method. In order to obtain such a 
pattern, axes must be rotated until the resulting fac- 
torial structure is reduced to the simplest possible 
terms. Students of factor analysis are not in com- 
plete agreement as to the criterion to be used in 
determining when "simple structure" has been at- 
tained. Thurstone, whose methods are more widely 
used than those of any other authority, states on 
p. 181 of his Multiple Factor Analysis (1947) that, 
“If each test vector is in one or more of the coor- 
dinate planes, then the combination of the con- 
figuration and the coordinate axes is called a simple 
structure. The corresponding factor pattern will then 
have one or more zero entries in each row." For 
an account of the basic theory underlying this 
hypothesis, the reader should consult the original 
source, 

1 Thurstone's primary abilities are not presumed 
io cover the complete range of human talent. They 
do not, for example, cover such specialized abilities 
as musical or artistic talent or motor skills. They 
involve only the abstract abilities needed for success 
in the conventional types of intelligence tests and 
in the academic pursuits of the classroom. 


in varying degrees. Seven of these are ten- 
tatively named as follows: S = spatial 
abilities, P = perceptual abilities, N = nu- 
merical abilities, V = verbal relations, M = 
memory, W = words (that is, single unre- 
lated words), and Z = induction. With less 
certainty two others are named as follows: 
R = reasoning and D = deduction. For the 
remaining three he is not yet ready to pro- 
pose names. Thurstone has also devel- 
oped a battery of tests by which each of 
the first seven abilities may be measured 
separately. These tests were originally de- 
signed for use with college students and 
students in senior high schools. Later the 
procedure was extended downward to the 14- 
year age level (Thurstone and Thurstone, 
1941) and finally to the ages of 5 and 6 
years (Thurstone and Thurstone, 1946). 
Only five abilities were identified at the: 
early ages: verbal, quantitative, perceptual, 
motor, and spatial. By means of the new 
series it is possible to draw up a mental 
profile for each child which will show his 
comparative proficiency along the following 
lines: verbal comprehension, word fluency, 
spatial relations, numerical ability, memo- 
rizing, and reasoning. Thurstone states that 
of these the reasoning or induction factor is 
most closely associated with the other 
aspects of ability (that is, is the most nearly 
general), whereas memorizing is the most 
nearly independent of+ the six factors 
studied, 

Spearman, in a series of brilliant books 
and essays dating from 1904, expounded 
a theory that calls for an even higher de- 
gree of mental organization than that pro- 
posed by Thurstone. According to Spear- 
man, all mental activity demands the ex- 
ercise of a special attribute that he terms 
mental energy because in the realm of 
mind its place is analogous to that of physi- 
eal energy in the world of physics. This 
attribute of mind he designates by the sym- 
bol g, or general factor, since it is pos- 
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sessed by all individuals, though in vary- 
ing degree, and enters into all mental activ- 
ity, though to a varying extent. Because 
all are to some extent, dependent upon g, 
all measurable forms of truly intelligent be- 
havior, as, for example, the ability to solve 
arithmetie problems, to complete analogies, 
to perceive relationships among geometri- 
cal forms, or to understand long and com- 
plieated sentences, show some degree of 
correlation with each other. However, in- 
dividual differences in ability are not wholly 
traceable to differences in the amount of g. 
'They are also dependent upon other factors, 
known as s factors, that are more or less 
specifie to partieular activities or situations, 
whereas g is common to all. Some activities 
involve the g factor to only a slight extent, 
being chiefly made up of s factors, and 
these will commonly show only low cor- 
relations with other mental acts. Others, 
in which the g factor is paramount, will 
intercorrelate highly with one another. Be- 
cause this theory was the first to be pro- 
posed that was based upon mathematical 
demonstration (although in fairness it must 
be pointed out that there is not complete 
agreement among statisticians as to the 
interpretation of the results), it has at- 
tracted much attention and has stimulated 
a large number of important investigations. 
Indeed, it was largely the attempt to test 
Spearman’s conclusions that led to the for- 
mulation of the three other hypotheses as 
to the organization of mind that have been 
described in the preceding pages. 

In addition to the g factor, which is pri- 
marily intellectual in nature, since, accord- 
ing to Spearman, it involves mainly the 
“apprehension of one’s own experience, the 
eduction of relations and the eduction of 
correlates," Spearman has obtained evi- 
dence of the existence of other general fac- 
tors, some of which, as w (volition), ap- 
pear to be related to what is commonly 
known as personality. Intermediate be- 


tween these general factors that play a 
part in all mental activity and the de- 
cidedly specific s factors are others of less 
complete generality but nevertheless com- 
mon to a rather wide range of mental acts. 
To these Spearman has given the name 
group factors. He suggests that musical 
ability and mechanical ability are of this 
type. 

Inasmuch as all these variant hypotheses 
as to the nature of mental organization 
have been arrived at by means of different 
statistical methods applied to the analysis 
of tables of intercorrelations, it becomes 
pertinent to ask whether any one of them 
is more than an artifact of the method 
employed. This point has been ably 
discussed in a monograph by Thomson 
(1939), with which all who are interested 
in factor theory should be familiar. Be- 
cause Thomson's treatment of the subject 
cannot be condensed into a few lines with- 
out danger of distortion, no attempt will 
be made to summarize his conclusions in 
this chapter. The interested reader should 
consult the original source.* 


The Quantification of Intellectual 
Performance 


For some years after the appearance of 
Goddard's translations of Binet's 1908 and 
1911 seales the only way of expressing the 
amount of acceleration or retardation of 
an individual child was to state the differ- 
ence between his aetual or chronological 
age and his mental age. A child was said 
to "test" so many years "above age" or 
“below age." But, since the significance 
of a given number of years’ acceleration 

1 For an able discussion of the use of factor 
analysis in the construction of a scale designed to 
measure "general intelligence,” together with the 
detailed results obtained from a factorial analysis of 
the findings for the 1937 revision of the Stanford- 


Binet, the reader should consult Chapter 9 of Mc- 
Nemar's Revision of the Stanford-Binet Scale (1942). 
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or retardation varies with the age of the 
child, the use of the intelligence quotient, 
or IQ, first proposed by Stern and popu- 
larized by Terman in the Stanford revi- 
sion of the Binet tests (1916), gained rap- 
idly in popularity. The intelligence quo- 
tient, which is the ratio between the men- 
tal age and the chronological age, was at 
first assumed to have a constant meaning 
regardless of the age of the child. For 
this reason it was often spoken of as an 
absolute measure of intelligence. More re- 
cent work, however, has shown that this 
is not always the case. Unless certain 
constant relationships are maintained be- 
tween the dispersion of test scores at each 
age and the averages or norms for the suc- 
cessive ages, the IQ cannot remain constant 
either for individuals or for groups. This 
point has been discussed by a number of 
different persons, and especially by Free- 
man (1930). For example, if the eurve of 
mental growth from age to age is assumed 
to be a straight line, as is done when the 
tests are arranged in the form of a year 
scale with an equal number of tasks at 
each age, then the dispersion of mental 
ages must increase from age to age in a 
ratio that is proportionate to age. If at 
the age of 6 the standard deviation of 
mental ages is 12 months, then at the age 
of 9 it should be 18 months, at the age of 
12 it should be 24 months, and so on. 
If this condition is not met, then an IQ 
of 120 earned at the age of 6 will not be 
comparable in meaning to one of the same 
apparent value earned at some other age. 
This is another way of saying that an IQ 
can have the same meaning at all ages only 
if its variability is the same at all ages. 
The amount of error introduced by failure 


"m 


1 Inasmuch as the IQ is the ratio between the 
mental and chronological ages, it follows that, if 
the denominator of the fraction (the CA) is changed, 
the numerator (the MA) must undergo a propor- 
tionate change if the value of the fraction is to re- 
main unaltered. 


to conform to this rule increases with the 
extent of the deviation of a given score from 
the mean of the group. For example, Ter- 
man and Merrill (1937, p. 40) report the 
standard deviation of the IQ's obtained for 
Form L of the 1937 revision as 20.6 IQ 
points at age 235, 12.5 at age 6, and 20.0 at 
age 12. For children whose IQ’s differ from 
a constant mean of 100 by only a small 
amount, say half a standard deviation, the 
errors introduced by the differences in IQ 
variability are small. Comparable figures 
at the three ages specified are 110, 106, and 
110. But for those who greatly surpass or 
fall below the mean, the differences become 
appreciable. At +3.00 S.D. the 2-year-old 
would have an IQ of 162, the 12-year-old 
would rank at 160, and the child of 6 whose 
actual degree of superiority is identical with 
that of the other two would apparently 
rank much lower with an obtained IQ of 
only 137.5 At —1.5 S.D., an IQ of 81 at 
age 6 has the same meaning as an IQ of 69 
at the ages of 2 or 12 years. Differences in 
the intereorrelations and in the scattering 
of success on the items allocated to the sev- 
eral age groups afford the most probable 
explanation for the difference in variability. 

The placement of the items in a year 
seale such as the Stanford-Binet is by no 
means a simple matter, The unsophisti- 
cated person may think that each item 
should be placed in the year group at which 
it is passed by approximately 50 per cent 
of the cases, but this would be true only if 
the intercorrelations of all the items at a 
given age were unity or (what amounts to 
the same thing) if there were but a single 
test item for each age. When there are 

2The means reported by Terman and Merrill also 
show small differences from age to age, but as the 
changes do not appear to follow a constant trend 
they can best be ascribed to irregularities of sampling. 

3A table of corrective values for the IQ's obtained 
on this test has been incorporated by McNemar (1942) 
in his monograph on the standardization of the 1937 
revision. 
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several items at each age level all of which 
must be passed in order to earn credit for 
the year and when, furthermore, the prob- 
lem is complicated by the scattering of suc- 
cesses and failures over several age levels, 
the allocation of items in age groups be- 
comes an extremely difficult problem, so 
much so that most constructors of tests 
who have followed the year-seale method 
have contented themselves with a cut-and- 
iry procedure, in which items are shifted 
about from one age placement to another + 
until a satisfactory adjustment has been at- 
tained. Ina brief but cogent article, Jaspen 
(1944) points out the issues involved and 
urges that test makers ascertain and utilize 
the statistical faets as a guide to the place- 
ment of items. 

Examination of the available data for 
other tests indicates that there are relatively 
few for which the statistical requirements 
of the IQ technique have been adequately 
met. The uncritical use of this method for 
any and all tests for which age standards 
have been derived has been a regrettably 
common practice in the past but should 
certainly be discontinued. 

An early study by Kuhlmann (1921), 
which was based upon a large number of 
retests of feeble-minded persons by means 
of his revision of the Binet scale, has been 
much quoted. In this study it was shown 
that the IQ’s obtained for feeble-minded 
persons in institutions did not, as was then 
supposed, maintain a constant level from 
year to year either for individuals or for 
the average of the (feeble-minded) group. 

1 Binet himself observed that the allocation of 
items to the age at which 0 per cent of the subjects 
succeed with them results in too low a mental age 
value. By empirical trial he found that the require- 
ment of 70 per cent passing results on the average 
in mental ages approximately equal to the chronologi- 
cal ages. This, of course, merely indicates the typical 
intercorrelation between test items, a factor that 
varies greatly from one item to another, rendering 


the adoption of any such general rule hazardous in 
the extreme, 


Instead, they tended to become lower with 
advancing age. This study was utilized by 
Heinis (1926) as a means of verifying his 
“aw of mental development” first proposed 
in 1924. Heinis, at that time, had been 
greatly impressed by a series of tests de- 
veloped by Vermeylen (1922), who had 
given the series to 10 children at each of 
the ages from 6 to 12 years. On the basis 
of Vermeylen’s data together with the re- 
sults obtained by Descoeudres (1921) for 
children of preschool age and certain un- 
published figures of his own, Heinis worked 
out a curve of mental growth? that was 
presumably calibrated in equal units com- 
parable to the feet and inches on a scale 
of linear distance. This curve showed 
marked negative acceleration with rapid 
growth at the early ages and comparatively 
small increments at the later ages: The 
standard deviations of the score distribu- 
tions also decreased with age. From this 
curve Heinis derived a measure which he 
called the “personal constant" or, alterna- 
tively, the “personal coefficient” * (PC), for 
which he offers the following definition: 

“The personal coefficient of any given in- 
dividual is equal to the result of the intelli- 
gence examination divided by the normal 
degree of intelligence corresponding to his 
age, both measures being given in absolute 
graduation.” 

The values of the PC bear a superficial 
resemblance to the IQ but are not directly 
comparable with it because of the smaller 
variability, especially at the older ages. 
Heinis believed that the decreasing 1Q’s of 
Kuhlmann's feeble-minded subjects were a 
necessary consequence of the method of de- 
riving the IQ, and that the IQ's of superior 
children would show a corresponding tend- 
ency to increase with age. He believed that 

2 The formula for this curve will be found on p. 478. 

3 Kuhlmann, Hilden, and others have preferred the 


term "per cent of average" (P. Av.) as being more 
explicit. 
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the PC would yield more nearly constant 
results, When the new method was applied 
to Kuhlmann's data, this prediction ap- 
peared to be verified. Although Heinis con- 
sidered this to be sufficient proof of the 
superiority of the PC over the IQ, not all 
who have tried the method have obtained 
equally favorable results. For example, 
Psyche Cattell (1933) found that the PC 
was more consistent than the IQ when used 
with feeble-minded or backward children 
but that the IQ was more uniform in the 
case of superior children, Kuhlmann, how- 
ever, expressed himself as being definitely 
in favor of the method and made use of it 
in the final revision of his scale for indi- 
vidual mental examination (1939) published 
shortly before his death. The PC was also 
used for expressing the results of some of 
the earlier editions of the Kuhlmann-An- 
derson group test, but in the latest edition 
the IQ derived from the median of the 
mental ages earned on the ten subtests of 
which the scale is made up is the measure 
recommended. 

Much of the apparent inconsistency in 
the attempts that have been made to com- 
pare the IQ with the PC has arisen from 
failure to realize that the units employed 
in the two measures are not equal in nu- 
merical value. As a matter of fact, exam- 
ination of the tables for converting mental 
ages or IQ's into PC units prepared by 
Heinis (1926) or the more convenient ar- 
rangement by Hilden (1933) shows clearly 
that, partieularly for ages above those of 
the primary grades, a given numerical 
change in the PC is of far greater signifi- 
cance than a similar numerical change in 
the IQ and that the greater apparent “con- 
stancy" of the former has been attained 
at the cost of lowered discriminative value. 
MeNemar (1942) has given an excellent 
discussion of this and other factors con- 
nected with the Heinis coefficient with par- 


tieular reference to Kuhlmann's reasons for 
preferring it. 

During the 1940's the percentile method 
of interpreting test scores became increas- 
ingly popular. The percentile score, or, 
as it is often called, the percentile rank, 
is expressed in terms of the percentage of 
a specified group, usually of the same age, 
whom the child in question surpasses. The 
fact that any group may be used for com- 
parison gives the percentile method a de- 
gree both of flexibility and of specificity that 
the methods previously described lack, A 
mental age norm is always, supposedly, rep- 
resentative of children in general of the age 
in question, A little consideration, how- 
ever, will show that it is rarely possible, 
in the actual standardization of a test, to 
secure the truly representative group that: 
is implied by the term mental age. This 
difficulty has been recognized theoretically 
by practically all workers; nevertheless, the 
idea that the mental age norms which have 
been worked out in the course of the orig- 
inal standardization of a test have some kind 
of final or absolute value is implicit in most 
of the interpretations of results obtained for 
different groups by the use of various tests. 
Moreover, rarely are we actively concerned 
with a comparison between individuals in 
noncompeting groups. Ordinarily we com- 
pare college students with other college stu- 
dents, preferably of the same class. We are 
likely to be more interested in knowing how 
the 8-year-old daughter of a college profes- 
sor compares with the 8-year-old offspring 
of other college professors or with the other 
children in her class at school than in know- 
ing how she compares with the 8-year-olds 
in a backward mountain community or with 

1 The coefficient of intelligence (Cl) proposed by 
Yerkes and Foster in 1923 is identical with the PC 
in method of derivation except for the important fact 
that the scale values were not calibrated in equal 
units. Like the PC, the CI was obtained by dividing 
the child’s score by the average score of his age 
group. 
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the 8-year-old Negroes on a Louisiana plan- 
tation. Comparisons between contrasted 
groups of this kind are often interesting, 
but for this purpose other methods of quan- 
tifying test results are more suitable than 
the quotient methods so often used. 

The percentile method has other very ob- 
vious advantages. It is easily understood 
even by the uninformed and is therefore 
partieularly useful in explaining test results 
to parents, teachers, physicians, and others 
who may be interested. Since comparisons 
are made only between individuals of the 
same chronological age, the implications re- 
sulting from assigning equal basic scores to 
individuals of very different levels of physi- 
cal maturity and life experience are avoided. 
An imbecile of 15 with a mental age of 3 
is a very different kind of human being from 
a normal child of 3 years even though he 
may happen to pass the same number of 
items on a certain mental test. Even his 
test score, although it may count up to the 
same number of items, will usually show 
decided qualitative differences in the par- 
ticular items passed and the kind of re- 
sponses that are made to them. Cunning- 
ham (1927) has shown that, even with so 
carefully standardized a test as the CAVD, 
differences between the performance of adult 
imbeciles and normal children between the 
ages of 216 and 6 years on the separate items 
of the test are in some instances as great 
as 10 times the standard error. Merrill 
(1924) found decided differences in the per- 
formance of gifted, average, and subnormal 
children of the same mental age on the dif- 
ferent items of the Stanford-Binet. The 
groups also differed considerably in the 
amount of scatter on this test, that is, in 
the range which it was necessary to cover 
in order to meet the usual conditions of 
complete testing. Both the gifted and 
the subnormal groups “scattered” decidedly 
more than the group of average ability. 
Aldrich and Doll (1931) matched normal 


children of 19 to 38 months with idiot boys 
of corresponding mental ages and compared 
their performances on the Gesell develop- 
mental items and on the Merrill-Palmer se- 
ries of performance tests. The idiots were 
markedly inferior to the normal children on 
all tests involving language but were supe- 
rior in the tests involving experience and 
the use of concrete materials. 

Although, when, properly used and inter- 
preted, the method of percentile ranks is a 
simple and valuable device for reducing test 
scores to meaningful quantitative terms, it 
must not be forgotten that, unless the dis- 
tribution of test scores takes the form of a 
rectangle instead of the usual normal curve, 
the distances between successive percentiles 
cannot be equal. Instead, their values will 
increase steadily toward each extreme, This 
is easily understood if it is remembered that 
the percentiles are computed on the basis 
of the percentage of cases making each suc- 
cessive score, that is, in terms of the areas of 
successive segments above the base line of 
the curve. If the distribution of scores ap- 
proximates the usual bell-shaped form, 
equal areas will subtend longer and longer 
segments of the base line as the extremes of 
the distribution are approached, The dif- 
ference in score value between the ninety- 
seventh and the ninety-eighth percentile will 
be far greater than that between the fifty- 
seventh and the fifty-eighth. Percentile 
ranks, therefore, while they are useful 
methods for expressing individual standing 
within a specified group, should never be 
used as media for further computation. 
They cannot, justifiably, be added or sub- 
tracted or averaged. Neither do they lend 
themselves to the conventional forms of 
graphic expression such as bar diagrams or 
histograms. They are interpretative meas- 
ures only. 

Another method of expressing the test 
standing of an individual is in terms of the 
number of standard deviations by which he 
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falls below or surpasses the mean standing 
of his group. As in the case of percentiles, 
the group may be defined in any way de- 
sired. If age is taken as a basis for the 
definition, however, the range of ages used 
for determining the standard deviation 
should equal those used in defining the age 
of an individual child. That is, if the ages 
of the children are taken to the nearest 
month, then the standard deviations used 
in computing the scores should be ealeu- 
lated within the limits of dispersion shown 
by children whose ages vary only within a 
month's range. The point is a rather obvi- 
ous one, and is mentioned only because it 
has frequently been disregarded when this 
method of expressing scores has been used. 

The direct expression of test results in 
terms of untransformed standard deviation 
units has two practical disadvantages. 
Sueh stores involve the use of a decimal 
point, and they may be either negative or 
positive in sign. Both these factors make 
for errors in reading and recording. A 
device for overcoming this difficulty is 
rapidly gaining in popularity. It consists 
in setting the mean of every test or meas- 
ure used at 50 and the standard deviation 
at 10. The score of each individual on any 
type of mental or physical measure thus 
becomes 


Converted score = 50 + 10x 


where æ is the number of standard devia- 
tions (plus or minus) by which he deviates 
from the mean of his group. 

Goodenough and Maurer (1942) have 
suggested a modification of this formula 
which is designed to make the numerical 
results correspond to the values which have 
already been made familiar through the 
use of the ordinary intelligence quotients. 
By a simple substitution of constants, the 
formula becomes 


Converted score = 100 + 17.5z 


This procedure has been used in the 
derivation of interpretative units for the 
Minnesota Preschool Scales. The values so 
obtained have been called IQ equivalents 
to distinguish them from IQ's obtained in 
the usual manner. It should be noted, 
however, that the significance of the two 
is the same, and the procedure itself is not 
subject to some of the criticisms often made 
of the intelligence quotient when calculated 
in the usual manner.* 

The use of either percentiles or standard 
deviation seores (the latter are often called 
"sigma" scores) is based upon the implicit 
assumption that the items making up the 
tests are equally spaced for difficulty. But 
in few, if any, of the group tests in com- 
mon use has this requirement been ful- 
filled. Generally speaking, all that has 
been done is to arrange the items in an ap- 
proximate order of difficulty, and then 
count the number passed by each child. 
This procedure commonly yields very un- 
equal steps, particularly at the extremes. 
The irregular overlapping resulting from 
the unequal spacing made it impossible that 
interpretative measures such as intelligence 
quotients or sigma scores calculated from 
these tests should have equivalent mean- 
ings at different levels, even within the 
limits of the same test. When different 
tests were used the discrepancies were likely 
to be even more glaring. A number of 
sealing procedures designed to overcome 
those irregularities have been worked out 
and applied both to the older tests first 
standardized on the basis of a simple item 
count and to newly devised tests. Thus 
far, scaling methods have been more gen- 
erally applied to the educational tests for 
the measurement of accomplishment in the 

1 In the Army General Classification Test used in 
World War II a similar method of deriving inter- 
pretative scores was used but with the varinbility 
constant set at 20. The formula thus becomes: 
Converted AGCT score = 100 + 20z 
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different school subjects than to intelligence 
tests, but work on the latter is well under 
way, and it is to be expected that in the 
future the question of scaling will be given 
much more attention in the construction 
of tests of all kinds than has been done in 
the past. 

Among the tests in present use for which 
norms are given in terms of scale values, 
the Arthur Performance Scale (1930) and 
the Minnesota Preschool Tests (Good- 
enough, Maurer, and Van Wagenen, 1940) 
may be mentioned. The procedure used 
in deriving the scale values for the Arthur 
tests is the so-called discriminative value 
method (D.V.) proposed by Arthur and 
Woodrow (1919). In sealing the Minne- 
Sota tests the C-score method used in a 
number of educational tests was used. 
'Thorndike's work on the CAVD tests has 
already been mentioned. This is one of the 
most thoroughgoing pieces of methodolog- 
ical work that has appeared, and it merits 
careful study. In the same volume, scaled 
values for a number of the leading intelli- 
gence tests originally standardized on an 
item count basis are also given. 

Although the question of scaling is so 
fundamental a problem in all attempts at 
mental measurement, there is as yet no 
general agreement as to which of the vari- 
ous methods that have been employed will 
yield the most consistent results. Thurs- 
tone (1925, 1028a, 1928b), who has devel- 
oped a method of scaling based on the over- 
lapping of scores at successive age levels, 
is very critical of any method which takes 
account of variability only within a single 
age group. His method results in scale 
values which appear to yield an approxi- 
mately linear relationship between age and 
variability, a condition which, as was 
pointed out in an earlier paragraph, is 
necessary if quotients are to have the same 
relative significance from one age to an- 
other, Although the true linearity of this 


relationship has been called into question 
by Holzinger (1928), the error appears to 
be much smaller than that which would 
result if scores derived from a single age 
group were used as the basis for sealing, as 
Holzinger recommends. 

Since the values derived from the so- 
ealled absolute sealing methods will vary 
according to the method employed and the 
extent to which the empirical data corre- 
spond to the assumptions under which these 
methods have been worked out, it is evident 
that at best the equality of spacing that 
these methods are presumed to yield is only 
approximate. It is undoubtedly an im- 
provement over the old item-count method, 
but mueh further work needs to be done 
before we can be certain how and to what 
extent the results are affected by variations 
in the conditions of testing and in the sam- 
pling of subjects upon whom the test was 
standardized. All methods of sealing derive 
their units from the proportion of children 
at each age who pass each test item. Al- 
though the matter has not been adequately 
tested, it seems highly improbable that scale 
values ean maintain their equality of spae- 
ing except for groups that are reasonably 
similar to the one on which the values were 
derived. This point has been recognized to 
some extent. Thurstone (1928a, p. 178), 
for example, specifically states that “the so- 
cial and intellectual factors of selection must 
operate more or less uniformly for the sev- 
eral age-groups” if the conditions requisite 
for his method of sealing are to be observed. 

Thorndike (1926) has pointed out addi- 
tional sources of error. The ordinary cri- 
terion of test difficulty is the relative fre- 
quency with which an item is passed. A 
test that is passed by few children at a 
given age is regarded as more difficult than 
one which the majority can answer. The 
frequency of passing, however, is deter- 


1See the discussion of this point by MeNemar 
(1942, Chapter XI). 
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mined not only by intrinsic difficulty but 
also by the extent to which the fact in 
question has become a matter of general 
knowledge, that is, the likelihood that all 
or most of the children will have had op- 
portunity to become acquainted with it. 
The word “broccoli” is not intrinsically 
more difficult than the word “spinach” or 
“cabbage,” but until the last few years at 
least it would unquestionably have been 
classed much higher in a vocabulary test. 
Whether or not the concepts of elementary 
algebra are intrinsically more difficult than 
the concepts of long division is uncertain, 
but because most schools teach long divi- 
sion before elementary algebra more chil- 
dren will succeed’ with division problems 
than with algebra problems. Probably 
more city children than country children 
of the same age will be able to give a cor- 
rect answer to the question. “What must 
you do if you are going some place and 
miss the streetcar?” but if the question 
were, “What must you do if the cows break 
into the wheatfield?” the opposite tendency 
might be shown, Sherman and Key (1932) 
report that many of the mountain children 
whom they studied were unable to give 
their family name, identifying themselves 
simply as “’Lizy’s Tom” or *Moses' Joe.” 
Giving the family name is a test for 3-year- 
olds in the 1916 Stanford revision of the 
Binet, but if the 3-year-olds upon whom 
this test was standardized had been asked 
to give their father’s or their mother’s first 
name, they might have been no more suc- 
cessful than the mountain children were in 
giving the family name. The difficulty of 
a task for any group is in part a matter 
of its familiarity or strangeness for that 
group, It follows that scale values, though 
they may be equally spaced for a particular 
group, are likely to be quite unequally 
spaced for another group of similar intelli- 
gence but different experience. 


No matter what method of quantifying 
test results is used, the standards obtained 
cannot safely be applied to other groups 
unless it has been shown that they are 
reasonably similar to the standardization 
group in all matters that may be expected 
to affect the relative value of the scores. 
In order that such comparisons may be 
made, it is essential that the main charac- 
teristics of the group used in standardiza- 
tion be defined as exactly as possible. This 
means that some information about the 
home background of each child needs to 
be obtained. Although elaborate social case 
histories are usually out of the question 
and would be difficult to handle in any 
event, a few simple facts such as paternal 
occupation and residence (city, town, or 
rural) are easy to ascertain. If these were 
uniformly classified and reported as a part 
of the routine information concerning every 
test that is worked out, many of the dis: 
crepancies that result from the use of dif- 
ferently standardized tests could be ex- 
plained and the suitability of a particular 
test for use with a given group of children 
could be more safely judged. The relation- 
ship between socio-economic status and 
mental test standing will be considered 
further in a later section. 


Mental Growth Curves 


A natural outgrowth of the attempts to 
calibrate mental tests in truly equal units 
is the plotting of the results thus obtained 
in the form of growth curves. Inasmuch as 
there is as yet no general agreement as to 
the method best suited for calibrating the 
items making up the tests, it is not surpris- 
ing to find that even when the same pro- 
cedure is used for plotting the growth curves 
the “form of the mental growth curve” de- 
rived from one test may be radically differ- 
ent from that derived from another test. 
Dissimilarity of test content, not only from 
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one test to another but also at successive 
age levels within the same test, also con- 
fuses the picture. Dissimilarity of the sam- 
pling of subjects used, particularly when 
the selective factors resulting in a biased 
sampling have differed from one age level 
to another, is a further complicating factor.* 
And, finally, there is the fact that the sta- 
tistical procedures used for plotting the 
growth curves have varied from one in- 
vestigator to another. 

Courtis (1930) believes there is no single 
type of growth eurve that ean adequately 
express the pattern of growth represented 
by a conglomeration of items varying ir- 
regularly as to both kind and level of dif- 
fieulty, such as in included in the usual 
mental test, Sueh eurves lack stability of 
form because they do not measure a uni- 
form function in a uniform manner. 
Courtis insists that any adequate plan for 
the study of mental growth must take its 
origin from a consideration of the develop- 
mental progress in the performance of a 
single aet. After plotting curves for many 
forms of biologie growth, ranging from the 
growth in weight of a pumpkin to the in- 
erease with age in the percentage of men 
who are married, he derived a unit called 
the isochron, which is defined as the per- 
centage of the total period of maturation 
that has been attained by any individual 
at any time. Isochronie units, so Courtis 
thinks, have uniform significance for all 
forms of growth whether of structure or 
funetion. 'The idea is an interesting one 
but requires further confirmation. 

Most present-day students of human de- 
velopment accept the theory that mental 
growth proceeds most rapidly during in- 
fancy and early childhood. This is equiva- 
lent to saying that the curve of mental 
growth is negatively accelerated. No gen- 
eral agreement has been reached, however, 


1 This point is discussed by Anderson in Chapter 
1 of this book. 


as to the most nearly correct formula for 
this eurve. Gesell (1928) assumed a loga- 
rithmic form. Thurstone (1928a and b), 
after applying his method of sealing to the 
items of a number of well-known intelli- 
gence tests, found that the resultant eurves 
varied with the tests from which they had 
been derived and (presumably) with the 
character of the groups to whom the tests 
had been given. However, when the vari- 
ous curves were extrapolated at the lower 
end, he found that for all the tests ex- 
amined the point of “zero” intelligence was 
located at birth or shortly before birth. 
Heinis, whose study was mentioned in the 
preceding section, by applying a logarithmic 
transformation to Vermeylen’s data, derived 
the following formula which he believed to 
be an absolute expression of the law of 
mental growth: 


Y= 429(1 A gel 615 


where Y = the height of the curve at the 
age in question. 
z — the chronological age. 
e =the base of the natural loga- 
rithm. 
Though the principle involved is arbitrary, 
since no one knows whether or not mental 
growth actually conforms to a logarithmic 
scale, the curve itself is not out of line with 
modern hypotheses and observations con- 
cerning mental progress. The constants 
used, however, were derived from so few 
cases (10 at each age) as to render their 
validity open to serious doubt. 

According to Heinis, the midpoint of 
mental growth is reached at the age of 5 
years. Thorndike et al. (1926), utilizing 
the data and the scaling procedure of the 
CAVD test, arrived at the conclusion that 
the curve for CAVD altitude is parabolic 
in form, rising from zero at birth to a mid- 
value around the age of 3 years and attain- 
ing its final height at about the age of 21. 
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It is interesting to note that, although in- 
dependently derived, this curve shows fairly 
close agreement with that for growth in 
brain weight. Although at first thought the 
idea that one-half of an individual's ulti- 
mate mental stature has been attained by 
the age of 3 years may seem a bit startling, 
the following exereise whieh the writer has 
repeatedly tried both with university stu- 
dents and with laymen may put the matter 
in a somewhat different light. The instrue- 
tions given are: 


First, try to forget all that you may have 
learned about mental tests! Think only of 
children as you have known them. 

Now try to get the clearest picture that 
you can of a newborn baby. Go over his 
abilities and inabilities in your mind in 
considerable detail. (A few moments’ time 
should be allowed for this.) 

Now turn your mind to the adults whom 
you have known. Consider in detail the 
things that they are able to do, especially 
the things that we commonly think of as 
indicating “intelligence.” (Pause.) 

Now go back once more to the newborn 
baby. Holding in mind these two points of 
reference—the newborn and the adult— 
move slowly up the age scale, asking your- 
self at each point, “Is the typical child of 
this age more nearly like the adult or the 
newly born infant in respect to the things 
he is able to do?” Continue this process 
until you reach an age at which, in your 
judgment, the resemblances and differences 
are so evenly balanced that you can no 
longer come to a decision. If your judg- 
ment is sound, that age will fix the halfway 
point in postnatal mental growth. 

1 This caution is necessary because of the strong 
tendency on the part of those who have been taught 
that mental maturity is attained at some specified age, 
as 16 years, to assume that the midpoint of growth 
in ability would of necessity correspond with one- 
half the time span covered between birth and ma- 
turity. This, of course, is circular reasoning. The 
mere length of time required to accomplish something 


tells nothing whatever about the evenness or uneven- 
ness of the rate of accomplishment. 


When this exercise has been tried with 
fair-sized groups who have thoroughly 
grasped the idea that what they are seek- 
ing is a point of balance, equally far re- 
moved from the two terminal points in the 
matter of resemblance, the mean estimate 
is, as a rule, not far from that set by 
Thorndike. ‘The distribution of judgments 
tends to be skewed toward the lower ages, 
which is, of course, just what would be ex- 
pected if the true form of the growth curve 
were parabolic in shape. 


The Prediction of Later Status from 
Earlier Status 


The idea that mental tests not only pro- 
vide a measure of the present mental level 
of the individual but also yield some indi- 
cation of his potentialities for further de- 
velopment has from the outset been im- 
plicit in the uses to which they have been 
put. Shortly after the IQ method of ex- 
pressing test results had been popularized 
by Terman, the extent to which this meas- 
ure tended to remain constant for the in- 
dividual child became a popular subject of 
investigation. Until the late twenties, how- 
ever, these studies dealt almost exclusively 
with children of school age. The few 
studies based upon younger children that 
had appeared up to that time usually in- 
cluded only a small number of cases, with 
little or no attempt at experimental control 
either of the sampling of subjects or of age 
at initial and final testing. Sometimes even 
the results from different tests were thrown 
together in a single grouping. Only within 
comparatively recent years have sufficient 
data been accumulated to provide a tenta- 
tive answer to this important question: 
With how great a degree of assurance may 
we predict the mental level likely to be 
attained by any child at maturity (or at 
any other specified age) on the basis of 
tests given at some stated earlier age? 
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Both the empirical evidence and the un- 
derlying theories on this topie have been 
summarized by Anderson (1939). His con- 
clusion is essentially the same as that ex- 
pressed by the writer in Murchison's Hand- 
book of Child Psychology (1933, p. 322). 
Briefly stated, the conclusion is that, the 
younger the child at time of first testing, 
or the longer the interval between tests, the 
less accurate will be the prediction of later 
status from earlier status. 

Findings for the Minnesota Preschool 
Seales by Goodenough and Maurer (1942), 
however, make it appear that the effect of 
interval between testings may be actually 
far smaller than that of the age at first 
test. The reason for this apparent excep- 
tion to the results of other investigators is 
not clear. It may be a function of the 
particular scale used or of the unit of meas- 
urement employed. On the other hand, it 
is possible that certain functions of the hu- 
man mind, although measured with very un- 
equal accuracy at different ages, neverthe- 
less remain relatively constant from early 
childhood to maturity. This hypothesis 
would be encouraging if true, but much 
further evidence is needed before we can 
be warranted in accepting it at its face 
value. No study that has yet appeared 
has shown more than a moderate relation- 
ship between the results of tests given be- 
fore the age of 6 and those administered in 
later childhood or at maturity. Bradway 
(1944) in a carefully controlled study of 
the predictive value of the preschool tests 
in the 1937 Stanford-Binet re-examined 138 
of the children used in the original stand- 
ardization of the scale 10 years after the 
initial testing. Fifty-two of the subjects 
had been under 4 years of age when first 
tested; the remaining 86 had been between 
4 and 6 years. Correlations between orig- 
inal and later IQ's on the same scale were 
+66 for the younger and +.67 for the 


older group. This difference, however, is 
greater than appears from the r's since the 
younger group was more variable, the SD's 
being respectively 17.1 and 14.1 IQ points. 
The mean change in IQ was 12 points for 
the younger and 10 points for the older 
group. Changes of 15 points or more oc- 
eurred in approximately one-third of the 
younger and one-fourth of the older sub- 
jects. Bradway's conclusion that "an in- 
dividual IQ obtained prior to the age of 
6 years must be interpreted with discretion" 
seems well justified. 

In a later study (Bradway, ^1945), an at- 
tempt was made to identify factors related 
to IQ change. Few of the items studied 
proved to be reliably associated with the 
differences found! The highest relationship 
was for a “measure of ancestral intelligence" 
based upon a composite of such factors as 
mid-grandfather's occupational status and 
mother’s vocabulary. This, as Bradway 
correctly points out, may have operated 
either as an environmental influence or as 
a hereditary factor not completely realized 
at the time of the first test. Of possible 
significance, however, is the fact that the 
cases for whom large changes in IQ oc- 
curred were usually those whose initial IQ's 
had shown large deviations from the values 
to be expected on the basis of ancestral in- 
telligenee. 

Bayley (1933), Honzik (1938), Furfey 
and Muehlenbein (1932), Shirley (1933), 
and others who have followed the develop- 
ment of infants from early infancy up to 
the period at which mental tests show rea- 
sonable stability of results from one test- 
ing to another, all report an absence of 
relationship between mental test standing 

1It should be noted that the significance of the 
differences found by Bradway is less than she reports 
inasmuch as the statistical methods appropriate for 


lar samples rather than the small-sample tech- 
niques were employed throughout the study. 
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before the age of 18 months and later test 
performance. After the appearance of 
speech, the tests begin to have predictive 
value, although the amount of confidence 
that can be placed in the results as indices 
to the child’s ultimate level of development 
continues to be small up to the age of 
6 or 7 years. Both Goodenough (1933) and 
Anderson (1939) have pointed out that the 
amount of overlap between earlier and later 
testings is a factor of major importance in 
determining the degree of relationship be- 
tween the results of successive testings of 
the same individuals. 

Tn an article of basie importance for all 
students of mental growth, Bayley (1940) 
has shown that, when the same individuals 
are retested at regular intervals over a 
period of years, characteristic differences 
appear in the rate and pattern of their 
mental growth. Out of a total of 48 cases 
who were followed over a period of 9 years, 
8 maintained fairly constant positions near 
the mean of the group as a whole through- 
out the entire period; 8 showed relatively 
slow rates of growth, with continued tend- 
ency to lose in standing when compared 
with the other members of the group; 8 
showed the opposite tendency with con- 
tinued gain in test standing as age ad- 
vanced; 8 displayed a tendency to lose in 
standing during infancy and early child- 
hood but later shifted to an accelerated 
rate whereby the early loss was regained; 
and, in contrast to these, another group of 
8 cases showed early rapid growth with 
subsequent loss. The growth curves of the 
remaining 8 were not classified as to form, 
since the patterns appeared not to fall into 
any easily recognized class. These findings 
are in fairly close general agreement with 
those obtained by Goodenough and Maurer 
(1942) in a 12-year study carried out at 
the Institute of Child Welfare at the Uni- 
versity of Minnesota. 


Relationship of Intelligence Test 
Standing to Other Factors 


That more than chance relationship ex- 
ists between the scores made by a given 
individual on standardized tests of intelli- 
gence and his scores on many instruments 
designed to measure other mental and 
physical traits is well known, In many 
instances, however, it is not wholly clear 
to what extent the relationships found may 
be ascribed to biological or social factors 
and to what extent the issue is in reality a 
matter of semantics. We know, for exam- 
ple, that practically all measures of lan- 
guage development, such as size of vocab- 
ularly, mean length of sentence used, and 
complexity of sentence construction, show 
fairly high correlation with measures of in- 
telligence. Whether this relationship be- 
tween scores indicates a genuine tendency 
for two different aspects of mental devel- 
opment to vary together or is merely a 
necessary result of measuring the same 
thing twice by slightly different instru- 
ments and calling the results by different 
names, is a question about which opinions 
differ. When greater agreement with re- 
spect to factorial procedures has been at- 
tained, an answer may perhaps be reached. 
For the present we shall avoid the issue 
by specifying that, in the discussion to fol- 
low, we are dealing only with relationships 
between the results of tests designed to 
measure general intelligence and those of 
measurements designed for other purposes. 

Although in many instances the correla- 
tions are too low to have practical utility, 
it is nevertheless true that standing on 
recognized tests of intelligence is positively 
related to standing on practically all other 
measurements of socially desirable traits. 
Even physical measurements such as height 
and weight have been found to conform to 
the general rule, although the relationships 
are not high and in many of the reported 
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studies heterogeneity of race and the in- 
clusion at the lower end of the intelligence 
scale of special clinical types such as Mon- 
golian imbeciles have operated to make the 
apparent relation higher than would be the 
case liad a truly representative selection of 
subjects been used. (See Paterson, 1930.) 

That performance on intelligence tests 
varies according to the social class from 
which the subjects are drawn has been 
recognized since the days of Binet. That 
the relationship is not one of simple cause 
and effect is demonstrated by the fact that 
every level of intelligence can be found 
within each social level, though not in 
equal proportion. A greater percentage of 
the very bright come from families of su- 
perior socio-economic status, whereas the 
frequency of backward children is propor- 
tionately greater among the lower social 
classes. The relationship is sufficiently 
marked to bring about a difference of 20 
to 30 IQ points in the mean test standing 
of children of college professors and those 
of day laborers. 

This relationship between socio-economic 
status and intelligence must always be kept 
in mind when considering statistical find- 
ings on the correlation of intelligence test 
scores with other factors such as juvenile 
delinquency, social behavior, standing on 
the pencil-and-paper “tests” of emotional 
stability, and the like. Undoubtedly, chil- 
dren of the upper social classes have fewer 
incentives to delinquent behavior than 
those who live in the slums. Undoubtedly, 
too, their offenses are more likely to be 
handled privately by cooperation between 
parents and police than are corresponding 
offenses by children from homes where lit- 
tle parental assistance can be expected. 
All this makes for a greater percentage of 
low-testing individuals among institution- 
alized delinquents than among children not 
classified as delinquent, but in all proba- 
bility a large share of this difference is 


attributable to the socio-economic factor 
rather than to intelligence per se. 

Likewise, the finding that children of su- 
perior intelligence are on the average more 
popular with their mates than those of 
low intelligence might be considerably 
modified if the socio-economic factor (which, 
particularly among older children, involves 
some degree of prestige, as well as the 
means for providing little treats or toys for 
group use) were made equal for all. In 
the paper-and-pencil tests designed to 
measure various nonintellectual traits, the 
almost uniformly positive correlations be- 
tween scores on these tests and scores on 
intelligence tests may be interpreted in 
either of two ways. There may be a true 
relationship between intelligence and the 
social or emotional traits presumably meas- 
ured by these tests, or, on the other hand, 
the obtained correlations may result wholly 
or in part from the greater ability of bright 
children to select the more socially ac- 
ceptable responses. 

The question of sex differences in intelli- 
gence has been a matter of active contro- 
versy for many decades. That there are 
differences in the type of intellectual skills 
in which each sex excels has been thor- 
oughly established. At all ages, males out- 
rank females in general information, espe- 
cially along scientific lines. They also have 
better insight into mathematical and me- 
chanical relationships. Females excel in lin- 
guistic and perceptual skills and in certain 
types of rote memory. As might be ex- 
pected, intelligence tests will therefore show 
some advantage of one sex over the other 
according to the kind of items with which 
they are most heavily weighted. In the 
standardization of most tests, however, par- 
ticularly those intended for use with school 
children, items have usually been so chosen 
as to keep the sex differences at a mini- 
mum. On the average, girls make slightly 
better school records than boys and are 
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more often ranked superior in intelligence 
by their teachers in the elementary grades, 
but it is likely that greater docility and bet- 
ter application to their studies, rather than 
a genuine difference in ability, are respon- 
sible. 

That males greatly exceed females in the 
number who achieve fame is an incontro- 
vertible fact. More males than females are 
also found among the inmates of institu- 
tions for the feeble-minded and in the spe- 
cial classes for mentally retarded children 
in the publie schools. This raises the ques- 
tion of a possible sex difference in intel- 
lectual variability. Regardless of the equal- 
ity of the means, if one sex is more vari- 
able than the other, that sex will show a 
greater proportion at the extremes of the 
distribution, Because of social and indus- 
trial conditions that make it difficult or im- 
possible to examine large and equally repre- 
sentative groups of adults, the answer to 
the question can best be sought among 
children. 

Perhaps the most crucial data thus far 
available, as far as the upper extreme is 
concerned, are to be found in the records 
of the Stanford University study of intel- 
lectually gifted children, which was initi- 
ated by Dr. L. M. Terman in 1921. Later 
careers of well over 95 per cent of the sub- 
jects have been studied by means of fol- 
low-up tests, interviews, and mailed ques- 
tionnaires up to the present time. Chil- 
dren were originally chosen for inelusion in 
the study if their Stanford-Binet IQ's were 
140 or higher. In spite of the fact that the 
method of selecting the children for testing * 


1 Lack of sufficient funds made it impossible to 
examine all the school children in the California 
cities covered by the survey. Teachers were there- 
fore asked to name the two or three children in their 
classes whom they thought to be most intelligent. 
The name of the youngest child in each class was 
also called for. These children were then given a 
group intelligence test, and all who attained a certain 
standing were later given an individual Binet test. 
Since the initial selection was based on teachers’ judg- 


was such as might possibly favor the girls, 
the actual sex ratio among the 1070 ele- 
mentary school children selected on the 
basis of their standing on the Stanford- 
Binet was 116.4 boys to 100 girls. Among 
the 428 high school children who were given 
the Terman Group Test, the sex ratio of 
163.2 boys to 100 girls is even higher? 
(Terman and Oden, 1947). 

Unquestionably the most nearly perfect 
sample of the abilities of a specified group 
that has ever been obtained comes from 
Scotland (Macmecken, 1939), where all 
but one of the 875 children born in Scot- 
land on 4 selected days of the year 1926 
and who had survived until the age of 10 
were located and tested by means of the 
Stanford Revision. The mean IQ of the 
boys was found to be 100.5; that of the 
girls was 99.7. The corresponding SD's 
were 15.9 and 15.2 respectively. Although 
these differences appear small, they would 
nevertheless, if valid, result in large dis- 
crepancies in the proportion of the sexes 
found at the extremes, Terman has caleu- 
lated that the sex ratio among those who 
attain an IQ of 140 or higher would, under 
these circumstances, be approximately 158 
boys to 100 girls, or, if the small difference 
in the means is disregarded and variability 
alone considered, the ratio would be 134 
males to 100 females. 

Data on the sex ratio among the feeble- 
minded also show an apparent excess of 
ments of ability, the possibility that the excess 
number of boys among those who qualified might be 
due in part to sex favoritism called for investigation, 
even though the difference in this ease ran contrary 
to the usual finding. The crucial test of bias is the 
sex ratio among those named who failed to qualify. 
This ratio was found to be 103.7 boys to 100 girls, 
which compares with a ratio of 104.5 boys to 100 
girls in the elementary school population as a whole. 
This difference is too small to be reliable, but at least 
it does not suggest that biased selection can account 
for the greater proportion of boys in the gifted 


group. 

2 These figures do not correspond exactly to those 
given in Vol. I of the Stanford report (Terman et al., 
1925) because of different classification of the groups. 
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males. These figures, however, are subject 
to a number of sources of misunderstanding 
that operate little or not at all at the upper 
extreme. Certain organic factors, such as 
cerebral birth palsy, are very unequally dis- 
tributed between the sexes. Sociological 
and economic conditions are also influential 
in placing a greater number of males than 
females in institutions for the feeble-minded. 
Financial pressures bear most heavily upon 
the boy, who is expected to become an 
active breadwinner, whereas the moron girl 
who is docile and industrious can often sat- 
isfy all requirements by helping about the 
home. Eventually marriage may provide 
her with some degree of economie security. 
For her brother, on the other hand, mar- 
riage merely adds to his economie responsi- 
bilities. The greater aggressiveness cf the 
male is another factor, since it often leads 
him into diffieulties that expose his mental 
backwardness. These and other circum- 
stances of a similar nature are in all prob- 
ability partially responsible for the large 
excess of males over females that has been 
reported by most institutions for the fee- 
ble-minded, but a genuine difference in vari- 
ational tendency may also play a part. 

Considering all the evidence, the hypoth- 
esis that the distribution of male intelli- 
gence has a wider spread than that of fe- 
males is a reasonable one, even though it 
has not yet been definitely established as 
fact. If verified, such an assumption would 
account for many of the established facts 
concerning sex differences, including the 
greater number of males who attain emi- 
nence as well as the greater number found 
in institutions for the feeble-minded. Al- 
though the importance of the standard 

1 Although there is evidence that the distribution of 
intelligence conforms fairly closely to the normal curve, 
it is by no means certain that the correspondence is 
exact or that it is identical for both sexes, The small 
differences in variability that have been reported could 
be the result of differential skewing at one or the other 
extreme. 


deviation has frequently been pointed out 
by students of sex differences, the extent 
to which even a very small inequality in 
the variance of the sexes can affect the 
proportions at the extremes has not, as a 
rule, been completely realized. The ma- 
jority have centered their attention upon 
the means of the groups, rather than upon 
their relative dispersion. 

The question of racial differences in in- 
telligence, like that of sex differences, is 
still a controversial issue in spite of the 
large body of data that has been accumu- 
lated on the subject. Differences in inter- 
pretation, rather than the figures actually 
obtained, are in the main responsible for 
the variant opinions that have been ex- 
pressed, since the test results reported in 
most of the published investigations are in 
fair agreement with one another. In spite 
of many brilliant exceptions to the rule, 
Negroes and immigrants to this country 
from the south of Europe and the Spanish- 
American countries, together with their 
children, have been found to rank distinctly 
lower, on the average, than North American 
whites on tests designed for the latter. 
Whether this reflects a genuine biological 
difference in the distribution of intellect 
among the races or whether it results wholly 
or in part from the use of measures that 
are poorly suited to the appraisal of the 
mental capacity of subjects whose experi- 
ential background differs in many ways 
from that typical for those upon whom the 
tests were standardized is uncertain. It is 
also possible, as some believe, that the 
growth of intelligence is dependent upon 
environmental stimulation, and that the 
members of the groups in question are 
likely to be truly unintelligent, not because 
they were originally incapable of intellec- 
tual development but because they lacked 
the opportunities and incentives that make 
for mental growth. Perhaps future investi- 
gators will devise some really crucial tests 
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of these hypotheses, but the attempts that 
have been made so far leave so much room 
for biased interpretation and conclusions 
that not much weight can be assigned to 
them. 

Studies of racial differences are particu- 
larly liable to bias in the selection of sub- 
jects. That immigrants to this country are 
not representative of the total population 
of the parent country is more than a possi- 
bility. It is likely, too, that the factors 
leading to emigration have differed from 
country to country and at different periods 
of time within the same country. The evi- 
dence on these points has been ably re- 
viewed by Tyler in Chapter 5 of her Psy- 
chology of Human Differences (1947) and 
will not be repeated here. Her conclusion 
that the difficulties involved in racial or 
nationality studies are great and that many 
of the published studies are of little or no 
worth because of the want of essential in- 
formation with respeet to the sampling of 
subjeets, the use of unsuitable tests, and 
other technical faults is certainly well 
grounded. 


The Modifiability of Intelligence 


Few, if any, questions relating to mental 
growth erop up so persistently or have pro- 
voked more intensive study than those re- 
lating to its possible modification. The ob- 
vious practical importance of the problem 
and the occasional, though by no means 
universal, improvement in mental level 
that has been brought about through thy- 
roid treatment in cases of cretinism or by 
other types of glandular therapy in analo- 
gous conditions of endocrine malfunction- 
ing have served as constant examples of the 
mental gains that can be aceomplished 
when the basis for the original deficiency 
is once understood, It is but natural, 
therefore, that theories on the etiology of 
mental differences should lead by the short- 


est possible route to theories as to the ex- 
tent and manner by which these differences 
may be modified. Because the most ob- 
vious indications of mental superiority or 
inferiority have to do with the learning 
process, it is not strange that many should 
question whether differences in learning 
ability have any constitutional bases at all, 
or whether they might not better be 
ascribed to lack of opportunity or stimu- 
lation to learn, or to the failure to acquire 
proper techniques of learning. 

Two of the Yearbooks of the National 
Society for the Study of Education (1928, 
1940) as well as a large number of sep- 
arate articles and monographs have been 
devoted entirely to a consideration of this 
topic. As yet, however, no general agree- 
ment on the basic question involved has 
been reached, although the weight of evi- 
dence when all the large number of investi- 
gations reported in the Yearbooks and else- 
where is taken into account certainly does 
not support the view that the intellectual 
development of children is as readily modi- 
fied by experience as many wishful think- 
ers would like to believe. Woodworth 
(1941) has given us a painstaking and emi- 
nently fair critique of the evidence avail- 
able up to that date, with particular refer- 
ence to that dealing with the development. 
of twins separated in infancy and of chil- 
dren reared in foster homes, Like many 
others he noted that, in a number of the 
studies which have apparently shown that 
marked changes in intellectual status have 
resulted from an altered environment, the 
conclusions reached have been based upon 
the faulty results of erroneous statistical 
techniques. 

That children reared from infaney in en- 
vironments where intellectual opportunity 
is not lacking and where the incentive to 
intellectual achievement is high are likely 
to reach a higher level of achievement than 
others of equal original endowment for 
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whom both opportunity and incentives are 
poor is conceded by practically all who have 
considered the matter. But this is not 
equivalent to saying that either opportunity 
or incentive will bring about charges that 
go beyond the limitations set by the germ 
plasm. “Men do not gather grapes from 
thorns nor figs from thistles." Such amaz- 
ing results as those reported by Schmidt 
(1946) on the changes brought about in 
the intelleetual status of a group of low- 
grade feeble-minded subjects by means of a 
not unusual type of educational program 
should be viewed with considerable skepti- 
cism, particularly when the large number of 
arithmetical errors in her published tables 
and the questionable accuracy of her origi- 
nal data as investigated by Kirk (1948) 
are taken into account. 

The principle involved may be stated as 
follows: In respect to every human or ani- 
man trait, whether physieal or mental, 
heredity sets limits to individual variabil- 
ity. For some characteristics the range of 
possible variation for the individual is wide, 
approaching that for the race. In most 
cases, however, it appears to be more or 
less restricted. Just how far the latitude 
extends in the case of intellect we do not 
know, nor are our present instruments suf- 
ficiently free from inherent sources of er- 
ror to permit a final answer to the ques- 
tion, for a given change in measured IQ 
does not always and of necessity connote a 
similar change in the trait that the test is 
presumed to measure. If it did, a rela- 
tively small amount of coaching on the 
items of an intelligence test, which may 
temporarily raise the obtained results by 
as much as 20 to 30 IQ points with some 
residual effects as much as 3 years later 
(Greene, 1928), would riehly repay the 
time and funds required for it! Greene 
also showed that training on material simi- 
lar to but not identieal with that included 
in the tests also had a measurable effect 


upon the results. That changes such as 
these are superficial rather than genuine 
indicators of intellectual differences can 
hardly be doubted. They suggest, however, 
that divergences in the IQ's of children 
reared under varying conditions of oppor- 
tunity and training may likewise result 
wholly or in part from the fact that the 
intelligence tests in present use are indi- 
rect rather than direct measures. They 
deal with the results of learning, from which 
capacity to learn is inferred. When op- 
portunity and incentives have been reason- 
ably similar, the inference is sound, but its 
validity may well be questioned when a 
comparison is to-be made between two or 
more groups for whom these factors have 
been markedly different. Failure to take 
account of the possible effect of a specified 
type of experience upon the validity of 
test scores as indicators of the kind of 
ability which they are presumed to measure 
may perhaps account for some of the differ- 
ences in the opinions reached by those who 
have attempted to study the effect of ex- 
perience upon mental capacity. 

An additional source of disagreement is 
unquestionably to be found in unclear 
thinking about the real nature of the point 
at issue, In the scientific world it is idle 
to ask the cause of a present condition since 
causes lie in a past that cannot be rein- 
stated. Our knowledge of causal factors is 
always derived by inference; we check the 
accuracy of these inferences by instituting 
anew the conditions or factors that we 
hypothesize as necessary antecedents of the 
present facts and wait to see whether simi- 
lar consequences result. Because of the ex- 
ceedingly complex nature of most biological 
phenomena, modern scientists are wary of 
accepting at their face value any etiolog- 
ical theories that fail to meet the following 
generally accepted criteria: 

1. Have the experimental conditions nec- 
essary for testing the hypothesis been de- 
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scribed with sufficient detail and accuracy 
to enable others to make the same tests? 
That is, is the hypothesis susceptible of ex- 
perimental validation? 

2. When independent tests are made, are 
similar results obtained? 

Whether it is theoretically possible by 
any conceivable means to modify the course 
of mental growth to any specified extent 
is an unanswerable question since no one 
knows what scientific discoveries the future 
may bring. Whether a method has now 
been found that ean be deseribed in such 
terms that others may profit by its use is 
a question that permits a straightforward 
answer, It is the second rather than the 
first question that the reader of the litera- 
ture on this highly controversial issue must 
hold steadily in mind if he is to avoid be- 
coming hopelessly entangled in a web of 
conflicting figures. The question involved 
is not, as many have been led to think, de- 
termining the factors that caused the pres- 
ent differences in mentality that we ob- 
serve in children. That question cannot be 
answered because too many unknown vari- 
ables are involved. The question is: has a 
practicable method been discovered by 
which the course of a child’s mental devel- 
opment can be materially altered? And, 
if so, in precisely what respects does this 
method differ [rom others that have proved 
ineffective? To date, no useful deseription 
of such a method has been given us. 


Concluding Discussion 


In the treatment of this topic more em- 
phasis has intentionally been placed upon 
the inadequacies and imperfections of our 
present methods of mental measurement 
than upon their positive values. These 
values have been thoroughly demonstrated. 
In spite of minor inaccuracies, in spite of 
disagreement as to exactly what it is that 
we are trying to measure and uncertainty 


as to what units we shall employ for ex- 
pressing the results of our measurement, 
the fact remains that for most purposes 
and in most cases the tests work amaz- 
ingly well. In the schoolroom, the behavior 
clinic, the offices of the vocational coun- 
selor, the juvenile court, or the child-plac- 
ing agency, their practical value has been 
shown repeatedly. 

In one sense it may be said that in the 
suecess with which they have been used 
lies their greatest weakness, for too often 
this successful use has engendered a blind 
faith in all test results to which some kind 
of numerical score is attached. Figures 
are likely to have a hypnotic effect, upon 
most of us. Although we may know that 
the significance of a test score varies with 
the test used, the conditions under which 
it is given, and the age of the child tested, 
even the well-informed are often far too 
prone to feel that, once it has been cal- 
culated, an IQ is an IQ with fixed and 
absolute meaning. This attitude has led 
to two unfortunate errors in thinking. On 
the one hand, we have those who, on the 
basis of a single test, even when given at 
a tender age, are ready to “diagnose” the 
child’s present mental level, make predic- 
tions as to his future, perhaps even take 
action with respect to matters of vital 
importance for his future. On the other 
hand, we have those who, with equally 
naive confidence in the accuracy of the 
tests, regard every fluctuation in standing 
as indicating a “real” change in the child’s 
mental level. Even a casual reading of 
the experimental literature on the extent 
and frequency of changes in IQ upon re- 
testing children of different ages and after 
varying intervals of time should demon- 
strate the lack of scientific basis for either 
of these extreme views. Fortunately, the 
number who still adhere to them appears to 
be diminishing. A critical examination of 
the literature that has appeared since the 
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publication of Goddard’s translation of 
Binet’s 1908 scale shows an encouraging 
shift from the wholesale production of new 
and half-tried testing devices to the eriti- 
cal examination of the significance and ac- 
curacy of those already in use. Improved 
statistica] methods have been applied to 
problems of seale construction as well as 
to the investigation of sources of error in 
measurement. The day is past when a 
simple statement of the “reliability” and 
“validity” of a test was thought to provide 
sufficient information as to its effectiveness. 
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CHAPTER 9 


LANGUAGE DEVELOPMENT IN CHILDREN 


DOROTHEA 


Introduction 


The amazingly rapid acquisition of an 
extremely complex system of symbolic hab- 
its by young children is a phenomenon 
which has increasingly attracted the atten- 
tion of child psychologists as well as lin- 
guists in recent years. This area of child 
development is one of the most important 
for the child psychologist, not only because 
the possession of the ability to speak is one 
of the distinguishing characteristics which 
sets man apart from the lower animals, 
but also beeause of the intimate relation- 
ship which exists between language and 
thought. The inereased interest in lan- 
guage development since 1925 appears to 
be due to the realization of the valuable 
insights which can be gained into the con- 
tent of the child's mental life through the 
study of his linguistie expression, to the 
dependence on some form of verbal expres- 
sion in introspective technique as well as 
in the adequate measurement of intelli- 
gence and other psychological traits, and 
to a recognition of the limitations of psy- 
chological observations of infancy, when 
language responses are not a part of the 
child’s observable repertoire of behavier. 
There has also been in more recent years 
an increasing Tecognition of the important 
clues that can be gained as to the nature 
of an individual’s personality adjustment 
1The writer makes grateful acknowledgment to ber 
husband, Robert T. Rock, Jr. for invaluable biblio- 


graphical assistance and encouragement in the prepa- 
ration of this chapter. 


McCarrny * 


from a study not only of the content but 
also of the manner of his speech and the 
form of his verbal expression both oral and 
written. 

The word language has a wide variety of 
meanings, but in the present review empha- 
sis will be placed on the ontogenetic de- 
velopment of spoken language in normal 
children. Some attempt will be made to 
show the setting of this aspect of language 
development in its broader relationships 
and to show the relationships of normal 
speech development to the acquisition of 
the secondary forms of language develop- 
ment in reading and writing and to per- 
sonality adjustments. Only brief mention 
will be made of the fields of speech pathol- 
ogy, the physiology of speech, phonetics, 
linguistics, and semantics, which are much 
too highly specialized areas for any de- 
tailed treatment in the present review. 

Excellent discussions of the various defi- 
nitions of language are to be found in 
DeLaguna (1927), Pillsbury and Meader 
(1928), Esper (1935), McGranahan (1936), 
Eisenson (1938), Lewis (1948), and Miller 
(1951). In general, the various theories 
that have been advanced place the em- 
phasis on different aspeets of this tremen- 
dously eomplex process, and some recognize 
its plurality of funetion. Wundt (1901, 
1911-1912) emphasized the expression of 
mental content, including both ideas and 
feelings, through language and considered 
that communieation was only a secondary 
function of language. Pillsbury and 
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Meader (1928), however, stress the func- 
tion of communication in language. In 
1927 DeLaguna, after seriously criticizing 
Wundt's point of view, claimed that a fresh 
conception of speech as an essential activ- 
ity of human life was needed. She there- 
upon advanced a social-behavioral view of 
the nature of language which has become 
rather popular with the increasing empha- 
sis on the function of language in the total 
stimulating situation. J. Dewey (1926) 
also pointed out that “the heart of lan- 
guage is not ‘expression’ of something ante- 
cedent, much less expression of antecedent 
thought. It is communication; the estab- 
lishment of cooperation in an activity in 
which there are partners and in which the 
activity of each is modified and regulated 
by partnership” (p. 179). Esper (1935) 
states: “The exclusive preoccupation with 
‘ideas’ which are held to be ‘expressed’ by 
speech leads to a neglect of the behavior 
and conerete environment to which the 
speech is related.” 

K. Bühler (1934) distinguishes three 
funetions of spoken language: representa- 
tion, expression, and appeal. MeGranahan 
(1936) points out that a speech phenome- 
non may be considered (a) in relation to 
the person who produces it, (b) in relation 
to the person or persons who hear it, and 
(c) in relation to the objective fact repre- 
sented by it. Although Biibler recognized 
these three aspects, he was more interested 
in the speech phenomenon itself than in the 
social-psychological situation. Gardiner 
(1932) emphasizes four factors: the 
speaker, the listener, the words said, and 
the things referred to or spoken about. 
Much theory has been concerned with the 
speaker and with the words, but little at- 
tention has been paid to the listener and 
the things spoken of. 

Linguists, who in the past have been 
concerned chiefly with descriptive and his- 
torical accounts and comparative details 


of the grammar of various languages, have 
become inereasingly interested in problems 
of phonology and semanties. When the 
linguist thus raises the question of mean- 
ing he is led directly into the field of psy- 
chology, for he finds that meaning must 
be explained in terms of the situation in 
which the word is used. E. Horn (1942) 
considers that significant trends which have 
emerged in theory involve a greater recog- 
nition of the importance of language in all 
human eulture, rejection of the view that 
language is the external reflection of psych- 
ieal processes, as well as an acceptance of 
the fact that verbal symbols have a pre- 
dominant function in thinking. Newman 
(1939) emphasizes the affective aspects of 
language and considers that they supersede 
in importance the intellectual and social 
aspects which continue to be stressed in 
the literature, especially by Lewis (1948) 
in his volume entitled Language and So- 
ciety. 

In order to realize the importance of lan- 
guage in the psychological development, of 
the child, one needs only to consider the 
comparative mental vacuum in which the 
young deaf-mute lives before any means of 
communication have been established (Bald- 
rian, 1940) and to compare his mental 
state with that of the normal child who 
not only ean acquire a wealth of informa- 
tion through his understanding of the lan- 
guage of others but also ean use language 
to express his ideas, needs, and wants, as 
well as to influence the behavior of others. 
The intimate relationship which most writ- 
ers claim exists between language and 
thought is further evidence of the import- 
ance of this aspect of the child's develop- 
ment. Language, although perhaps not es- 
sential for all thinking, is so frequently in- 
volved in thought, and especially in mak- 
ing abstractions and fine distinctions and 
shades of meaning, as well as in communi- 
cating to others the results of one’s thought 
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processes, that a certain basie level of at- 
tainment in linguistic skills is practically an 
essential prerequisite to the child’s formal 
education. Vigotsky (1939) makes very 
provocative distinctions among external or 
vocalized speech, inner speech, and thought, 
and concludes that “Without a correct un- 
derstanding of the psychological nature of 
inner speech there is no way of explaining 
the relation of thought to words in all its 
complexity,” and that “thinking and speech 
are the key for understanding the nature 
of human consciousness” (p. 37). 

As will be shown in this review, a basic 
mastery of spoken language is normally ac- 
quired very rapidly during the preschool 
years usually between the ages of 1 and 
5 years, and the child whose language de- 
velopment is seriously delayed for any rea- 
son labors under an almost insurmountable 
handicap in his social and academic rela- 
tionships. The earlier a child can acquire 
facility in linguistic expression, the sooner 
he is free to reap the benefits of the use of 
this valuable tool in all his social and in- 
tellectual pursuits. 


Characteristics of the Literature 


As in all aspects of child psychology, the 
study of language development began with 
the rather casual observation of isolated 
cases which were reported in the early bio- 
graphical literature, Because linguistic de- 
velopment lends itself so readily to the 
method of direct observation without the 
use of instrumentation, it played a large 
part in the studies of the period of the 
child study movement in the 1890's, Most 
of these early biographical studies were con- 
cerned chiefly with the acquisition of vo- 
cabulary from the time of the appearance 
of the first word up to the fourth or fifth 
year, when the data tended to become un- 
wieldy. A few dealt with the prelinguistie 
utterances of early infancy, usually without 


benefit of phoneties; and others attempted 
analyses of all-day conversations extending 
into the fourth and fifth years of life. Al- 
though this wealth of observational material 
proved stimulating and suggestive for later 
research workers, it has little scientific merit, 
for each of the studies employed a different 
method; the observations were for the most 
part conducted on single children who were 
usually either precocious or markedly re- 
tarded in their language development; the 
records were made under varying condi- 
tions; and most of the studies were subject 
to the unreliability of parents’ reports. 
Since the 1930's there has been a revival 
of interest in the biographical method, with 
the employment of more refined techniques 
and special safeguards of objectivity (Lewis, 
1951; Low, 1936; Grégoire, 1937, 1947; and 
Leopold, 1939, 1947, 1949a, b). 

Since the 1940's there have emerged two 
main types of studies, first those dealing 
with the vocalizations of infants and utiliz- 
ing phoneties and recording devices, and 
secondly those in the clinical literature em- 
phasizing the genetie approach to language 
disorders; so that there seems to be a merg- 
ing of the clinical and the genetic points of 
view. Studies of language deviates have be- 
come more concerned with the total person- 
ality and the dynamies of the disorders. 
They have ceased to treat symptoms and 
are more concerned with total syndromes 
and the search for causes. Thus, once more 
in this field there is evidenee of the study 
of the abnormal throwing light on the 
course of normal development. 

Previous Reviews. "The literature in the 
field has been brought together from time 
to time by various authors. In 1833 Feld- 
mann reviewed the reports of the vocabu- 
laries of 33 children, and in 1883 Sikorski 
gave a brief review of studies in foreign 
languages. In 1899 Franke surveyed about 
200 titles for the German Handbook on 
Education, edited by Reins. Preyer (1889a) 
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compared his son's progress in speech with 
that reported by Sigismund (1856), Lindner 
(1882), and others. Tracy (1893) presented 
an excellent summary of the studies of chil- 
dren's language up to 2 years of age, and 
Meumann (1908) discussed the early anec- 
dotal accounts in the foreign literature with 
emphasis on the work of Lindner (1882), 
Ament (1899), and Gheorgov (1905). In 
1907 appeared the classie volume, Die Kin- 
dersprache, by Clara and William *Stern, 
in whieh they presented detailed observa- 
tions on their own 3 children and compared 
their studies with those previously reported 
in the literature. Between 1907 and 1920 
tabular summaries of vocabulary studies 
were published by Doran (1907), Pelsma 
(1910), Grant (1915), Gerlach (1917), and 
Magni (1919). Doran (1907) compiled a 
summary table of the vocabularies of 98 
children between 8 and 72 months of age, 
and Bateman (1917) summarized all the 
published reports on the first word. Dale 
(1949) classified 1855 titles of vocabulary 
studies and recognized 25 categories. His 
ist is very exhaustive and cites many un- 
yublished studies, In 1948 Lewinski pub- 
lished a review of studies dealing with vo- 
cabulary and mental measurement. Leo- 
pold (1952) has published an annotated 
bibliography of child language containing 
approximately 1200 titles. It combines ref- 
erences from several areas principally from 
the linguist’s and the psychologist’s points 
of view. The psychological references are 
orrowed with acknowledgment chiefly from 
the 1946 edition of this manual. 

The Twenty-eighth Yearbook of the Na- 
tional Society for. the Study of Education 
(1929) included abstracts of 123 published 
studies on language development in pre- 
school children and 20 researches in prog- 
ress at that time. The May, 1929, issue of 
the Psychological Bulletin was a “Special 
Language Number,” but it placed little em- 
phasis on linguistic development in the 


early years, In 1933 a special volume of 
the Journal de Psychologie consisted of a 
symposium by a number of well-known 
French psychologists and linguists on “Psy- 
chologie du Langage.” Most of these arti- 
cles, however, deal with theoretical prob- 
lems of the origin of language and of the 
relationship between thought and language, 
as well as with problems of imagery and 
phonetics. Only two, those by Grégoire 
and Cohen, deal with the acquisition of 
language by children. The former is con- 
cerned primarily with phonetics in the first 
2 years and the latter with the effect of 
infantile speech on the history of a lan- 
guage. McCarthy (19295), reviewed the 
reports on infants’ vocalizations up to and 
including the appearance of the first word, 
and later published more extensive reviews 
in the Handbook of Child Psychology ed- 
ited by Murchison in 1931 and 1933. A 
rather comprehensive review of 162 titles 
by Decroly was published posthumously, 
about 1934. E. Dewey (1935) devotes 
about 40 pages of her survey of the litera- 
ture on the period of infancy to a discus- 
sion of studies of language development 
which appeared between 1920 and 1934. 
Arsenian (1945) summarized investigations 
on bilingualism, and Eames (1950) reviewed 
24 studies dealing with the relationship of 
reading and speech difficulties. Some of the 
more recent investigations on infant vo- 
calizations are summarized in Thompson 
(1952). 

Whereas in 1930 scarcely more than an 
isolated paragraph or two on language was 
to be found in textbooks in psychology, 
nearly all the textbooks in child psychology 
which have appeared since then include a 
major chapter on this aspect of the child's 
development. Some of the best chapters on 
language appear in textbooks by Stoddard 
and Wellman (1934), Brooks and Shaffer 
(1937), Munn (1938), Goodenough (1945), 
Jersild (1947), Breckinridge and Vincent 
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(1949), Merry and Merry (1950), Miller 
(1951), and Thompson (1952). 

Irwin (1941a) summarized literature deal- 
ing with the speech sounds of the first 6 
months of life, and Irwin and Chen (1943) 
presented a comprehensive review of studies 
of speech sounds oceurring in the first year. 
Fifty-five titles dealing with children's ques- 
tions have been summarized by Fahey 
(1942), and Leopold (1948) has presented 
a highly eritieal, but not too informative, 
review of studies dealing with infant bilin- 
gualism with emphasis on German studies 
and those employing the case study method. 
A fairly comprehensive annotated Bibliog- 
raphy of Speech Education by Thonssen 
and Fatherson appeared in 1939. It is re- 
stricted to materials written in English and 
direeted primarily toward the interests of 
those in the field of speech education. Part 
IV, however, deals entirely with language 
and phoneties, and one section of this part 
is devoted to references on language devel- 
opment. Froeschels (1948) edited a brief 
and rather superficial handbook for speech 
correetionists called Twentieth Century 
Speech and Voice Correction in which scat- 
tered bits of information on language de- 
velopment appear. 

Quantitative Studies. The years since 
1925 have seen the appearance of a series 
of interesting major studies on large num- 
bers of children, which have employed sci- 
entifie controls in the observation of more 
nearly representative groups. M. E. Smith 
(1926) standardized a vocabulary test for 
preschool children on 273 children ranging 
in age from 8 months to 6 years. She em- 
ployed test words selected from the Thorn- 
dike (1921) word list which she elicited by 
the use of objects, pictures, and questions. 
In another part of this same study, she 
analyzed sentence structure in 1-hour rec- 
ords of the conversations of 88 children 
taken in free play situations. Her vocab- 
ulary test was revised by Williams and 


McFarland (1937). Another vocabulary 
test by Van Alstyne (1929) measured only 
the understood vocabulary of 3-year-olds. 

In 1930 the writer published a study 
based on the recording of 50 consecutive 
verbal responses from each of 140 children 
ranging in age from 18 to 54 months. A 
representative sampling of the population 
was secured by using paternal occupation 
as a criterion of selection. The data were 
subjected to four major types of ana 
according to (1) the length of response, 
(2) the complexity of sentence structure, 
(3) the function of the response, and (4) 
the proportions of the various parts of 
speech. Each of these analyses was carried 
on in relation to age, sex, paternal occupa- 
tion, mental age, and age of associates. This 
monograph was condensed and appeared as 
Chapter 7 in Barker, Kounin, and Wright 
(1943), Child Behavior and Development. 

A major investigation by Templin is near- 
ing completion at this writing. Its purpose 
is to provide normative data over the de- 
velopmental period from 3 to 8 years on 
the interrelationships of language skills. 
Data are being obtained from 480 repre- 
sentative subjects on vocabulary, sentence 
structure, length of sentence, and articula- 
tion of speech sounds. The same investi- 
gator is conducting a longitudinal study 
of articulation following the same children 
from 2% to 6 years of age. 

The general plan and methods used by 
MeCarthy (1930) have been followed with 
minor variations by Day (1932), who du- 
plieated the study on 80 pairs of twins, and 
by E. A. Davis (1937a), who extended the 
work to higher age levels, and who com- 
pared single children with siblings, twins, 
and only children. Fisher’s (1934) study 
of 72 children of superior mental ability 
uses larger samples of conversations, but 
her analyses have much in common with 
the approaches of the above-mentioned 
studies. Later studies by M. E. Smith 
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(1933b, 1935a, 1939), Young (1941), and 
Shire (1945) also yield data which are fairly 
comparable with these investigations. 

Piaget (1924), who attempted to study 
the child's thought processes through a 
study of his language, pointed out that the 
child's language was largely egocentric. His 
stimulating approach served as a point of 
departure for the functional analyses em- 
ployed in these major American studies. 
His claims have not been verified by most 
of these studies when his method was taken 
literally. Much interest has centered 
around the interpretation of, and the at- 
tempt to harmonize, these apparently con- 
flicting findings. 

Some of the most valuable material on 
the development of the language sequence 
has appeared in the longitudinal studies of 
infant development by Shirley (1933a, 
1033b) and by Bayley (1933). The norma- 
tive studies of Gesell (1925, 1928), Gesell, 
Thompson, and Amatruda (1934, 1938), 
Gesell, Halverson, Thompson, et al. (1940), 
and those of C. Bühler (1930), C. Bühler 
and Hetzer (1935), and Cattell (1940) have 
also yielded significant findings regarding 
linguistie development. "These observations 
made under standardized conditions on large 
numbers of cases have superseded the earlier 
biographical reports because of their greater 
scientifie value. 

The most elaborate attempt to study the 
development of articulation in young chil- 
dren was made by Wellman, Case, Men- 
gert, and Bradbury (1931). Tests of Jan-— 
guage achievement were developed by Des- 
coeudres (1921) in France, and more re- 
cently Williams (1937a) and his associates 
at Towa (Little and Williams, 1937). have 
developed a language achievement test and 
have attempted to discover something of 
the interrelationships of the various aspects 
of linguistic development. A study by 
Young (1941) presents the results of rec- 
ords of 360 minutes of conversation per 


child on 74 children in four different sit- 
uations. Half of the subjects were from 
families on relief and half were from upper 
socio-economic levels. Analyses are con- 
ducted on length of response, amount of 
talking, and the proportions of the various 
parts of speech. Rigorous grammatical 
rules, formulated by Jespersen (1933), were 
employed in the parts-of-speech analysis, 
and the results are related to the findings 
of six other similar studies. 

An excellent study of written composi- 
tion was conducted by LaBrant (1933), 
who used over 1000 subjects ranging from 
fourth-grade children to adult scientific 
writers. Although primarily interested in 
a comparison of deaf and hearing children, 
Heider and Heider (1940b) give data for 
a hearing group of 817 children, ranging 
in age from 8 to 14, which constitute one 
of the most valuable contributions on chil- 
dren's sentence structure in written lan- 
guage. 

Goldstein’s (1948) Language and Lan- 
guage Disturbances is concerned chiefly 
with problems of aphasia. Only about 10 
pages are concerned with language develop- 
ment, and articulatory defects and stutter- 
ing are merely mentioned, 

As will be seen in the next section, when 
appropriate allowances are made for selec- 
tive factors as well as for differences in 
method and classification, a remarkable de- 
gree of uniformity emerges from these re- 
search projects regarding most of the im- 
portant developmental sequences and group 
differences. 


Developmental Stages 


From the mass of data which has been 
collected on children’s development during 
the past two decades in the various re- 
search laboratories, it seems as if it should 
now be possible to sketch an adequate pic- 
ture of the child’s linguistic development, 
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The various major longitudinal studies men- 
tioned above were much broader investiga- 
tions and observed language as only one 
aspect of the development of the whole 
child. They yield data on language, how- 
ever, which are of considerably more value 
than the materials previously available. In 
the first place, they all involve fairly large 
numbers of cases (from 25 to over 100) 
per age level. There is some attempt to 
have moderately representative groups of 
children; the observations have all been 
made under identical conditions within each 
study; and the authors have in each case 
been consistent in the eriteria which they 
have employed for the various items at dif- 
ferent age levels. Furthermore, all these 
observations have been made by trained ob- 
servers who were unrelated to the children 
examined and who could presumably be ob- 
jective about the observations. In all the 
above respects, then, these data are far 
superior to the earlier isolated biographical 
studies. 

On the other hand, a careful analysis of 
the material whieh emerges from such a 
group of comprehensive studies reveals a 
number of shortcomings. Since language 
development was only one aspect of the 
development observed, it has not been stud- 
ied at regular intervals throughout the de- 
velopmental period except by Gesell, who 
includes language items at all levels. Many 
writers leave gaps of several months, during 
which they evidently were more interested 
in motor, sensory, social, or emotional as- 
peets of the children's development, and 
for which no language items appear in their 
scales. It is only by dovetailing the results 
of several studies, as the writer has done 
in compiling Table 1, that it is possible to 
fill in the developmental sequence for lan- 
guage during periods when this aspect of 
development is probably being obscured by 
some other aspect which is developing in a 
more spectacular manner and thus attracts 


the attention of observers. On a few points 
many writers have reported data which are 
apparently in marked agreement. Many 
items were noted by only one author and 
hence cannot be compared with the results 
of other investigations. On other items 
there is considerable agreement, but, since 
most of these studies were carried on al- 
most simultaneously, it was not possible for 
later writers to adopt the terminology of 
earlier ones and to make their data com- 
parable. The reader is thus confronted with 
a confusion of terms which appear to be 
similar but which do not guarantee that the 
various observers were actually noting the 
identical behavior in similar situations. 

In this table the writer has assembled 
126 items of linguistic development which 
have been reported in eight major infant 
studies covering the first 2 years. All items 
which involve vocalization on the part of 
the child have been included, as well as re- 
sponses to the human voice, responses to 
verbal commands, and all responses which 
are indicative of the comprehension of 
spoken language. A few items listed by 
the authors as linguistic were omitted either 
because they were negative items, such as 
the report of absence of vocalization or be- 
cause they did not involve vocalization on 
the part of the child and could just as rea- 
sonably be classified in a social development 
sequence. The entries in the table have 
been retained in the terminology of the 
original authors, and all ages have been 
converted into months to render them di- 
rectly comparable. The items are arranged 
roughly in the order of their appearance. 
Tentative groupings, which seem reasonable 
on the basis of similarity of terminology 
have been made and are indicated by the 
horizontal lines which mark off groups of 
items describing almost identical behavior 
noted by different authors at about the 
same period. It will be seen that the 
range in months reported for the different 
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TABLE 1 


Composrrs TaBe Suowrxa Ace mw Montas AT WHicH SELECTED LANGUAGE Items ARE 
Reportep IN Ercat Mayor STUDIES or INFANT DEVELOPMENT 


Strictly Longi- 
tudinal 


Principally Cross-Sectional 


Bayley 
(1933) 


Shirley 
(1933) 


C. Bühler 
(1930) 


and 
Hetzer 
(1935) 


C. Bühler 


Gesell, 
Thompson, 
an 
Amatruda 
(1938) 


Thompson 
(1984) 


Gesell 
(1925) 


Cattell 
(1940) 


ONO om w v= 


Vocal grunt 
Differential cries for discom- 
fort, pain, and hunger 
Vocalizes small throaty 
noises 
Vocalizations 
Makes several different vo- 
ealizations —— 
Makes several vocalizations 
One syllable 
Vocalizes ah, uh, eh 
See Items 26-33. 


1.3 


1.9 


‘Attends readily to speaking 


voice | 

Reacts positively to human 
voice 

Responds to voice 

‘Turns head on sound of 
voice 

Voice, attends (supine) 

Voice, turns to (sitting) 


1.3 


Cooing 


Coos 
Babbles or coos 
Returning glance with smil- 
ing or cooing 
Coos to music 
See Item 22. 


Two syllables 


Giyes vocal expression to 
feelings of pleasure 
Actively vocalizes pleasure 
with crowing or cooing 
Vocalizes pleasure 
See Items 15-19, 36-37, 
43-44 


5.9 


TH 


| 


24 Vocalizes to social stimulus 


25 


Responds vocally when so- 


cially stimulated 
See Items 38, 60. 


3.1 


Vocalizes in self-initiated 
sound play 

Articulates many syllables 
E spontaneous vocaliza- 

ions 

Vocalizes several well-de- 
fined syllables 

Says several syllables 

Vocalizes ma or mu 

Vocalizes da 7 

Two syllables—2d repeti- 
tion of 1st—mama or dada 

Bays da-da or equivalent 


eas 


Gives vocal expression of 
'erness 
Vocalizes eagerness 


Se ee eee ei ese 


ex 
S 
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TABLE 1 (Continued) 


Comrosrre Taste Sxowina Ace IN Montas at Wuicu SELECTED LANGUAGE ITEMS ARE 
RzronrED IN Eran MAJOR STUDIES or INFANT DEVELOPMENT 


ari Egosi Principally Cross-Sectional 


Gesell 

C. Bühler! ha] Gesell 
scd uec c E MARS E Em] 
etzer iompson 4 

(1935) | Amatruda | (1934) 


36 Vocalizes displeasure on 
pore of coveted ob- 


37 vasalizes displeasure 5.9 


88 “Talks” to a person 6 
See Items 25, 60. 

39. DE tae between. 

and angry talking 6 


40 aly sounds re-re-re— 
ite or delayed re- 


4l Imitates sounds 9 
42 Incipient or rudimentary 
imitation of sounds 10 

See Items 65, 66, 68. 


43 Vocalizes satisfaction 6.5 
44 Vocalizes Regen in at- 


ae Heme dis 1-23. 
45 Singing tones 7.3 


46 Vocalizes recognition 7.4 
47 Gives vocal expression to 
recognition 8 


48 Single consonants 8 
See Items 30, 31. 


49 Adjusts to words 
aise Keema 25, 62. 3 F 


50 Vocalizes in interjectional 
manner 
51 Vocal interjection 8.1 
52 Listens to familiar words 8.5 
See Item 61. . 
53 Listens with selective inter- 


est to familiar words 9 
Item 62. 


54 Understands gestures 9 

55 Responds to bye-bye 9 

56 Can wave bye-bye and often 
can say it 12 


57 Expressive sounds 9 
58 Expressive jargon 13.5 
59 Uses expressive jargon, 15 


60 Uses jargon conversation- 
aly: 18 


——— ———| 
61 Differentiates words 9.8 


item 52. 
62 Makes conditioned adjust- 
ment to certain wo 10 
See Items 69-77. 


———— 

63  Vocalizes in cup-spoon situ- a 

ation 10 
Vocalizes in 2-cube situation 
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TABLE 1 (Continued) 


Composrre TABLE SHOWING AGE IN Monts AT WHICH SELECTED LANGUAGE ITEMS ARE 
Reportep IN Eraut Masor STUDIES or INFANT DEVELOPMENT 


eee ecd 
oe 


Principally Cross-Sectional 


Bayle: 
(1933; 


Shirley |C. Bühler 


(1933) 


(1930) 


C. Bühler 
2 Thompson, 
Du and 


Gesell, Gesell 


and 
"Thompson 


Hetzer 
(1934) 


Hetzer Amatruda 


(1938) 


Gesell | Cattell 
(1925) | (1940) 


65 
66 


Imitating syllables, mama, 
papa, dada. 
Tmitates words 
See Items 40-42, 68. 


11.7 


One word 
First imitative word (bow- 
wow, etc.) 
See Items 40-42, 65, 66. 


11 


Adjusts to commands 

Inhibits on command 

Adjusts to simple commands 

Places cube in or over cup 
on command. 

Comprehends simple verbal 
commissions 

Understanding simple com- 
mands 

Understanding: a demand 
(“Give me that” with ges- 
ture) 

Understanding a command 
(“Sit down" or “lie down” 
or "stand up" with ges- 


ture) 
Putting watch to ear on 
comman: 
See Items 62, 95. 


15-17 


21-23 
21-23 


10 
12 
12 


13-15 


12 


Responds to inhibitory 
wor 

Understanding a prohibition 

Understanding a forbidding 


18-20 


12 
16-18 


Says 2 words 

Says 2 words or more 

Says 2 words besides mama 
and dada 


Vocalizes when looking in 
mirror 


12 
12 


12 


2 


Says 3 words or more 
Says 4 words or more 
Words, 5 


13 
13 15 
18 


18 15-16 


Names 1 object (ball, pencil, 
cup, watch, scissors 
Names picture in bool 
(dog) 2 
Naming 1 object or more 
Names 1 picture 
Names picture in book 
(baby) 


Asks with words 
See Items 101-103. 
,' “Thank 


22.5 


19-24 
21 


17-18 


Points to nose, eyes, or hair 
Comprehends simple ques- 

tions 
See Items 69-77. 


18 


18 


i Se ee sj gp] ESSERE 
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TABLE 1 (Continued) 


CowrosrrE TABLE SuowrNa AcE iN Montas AT Warca SELECTED LANGUAGE IrEMS ARE 
RaronrED IN Eraur MAJOR STUDIES or INFANT DEVELOPMENT 


ee ee u 


Siriol pongi |. Principally Cross-Sectional 


Gesell, 
C Bühler bu] Gesell 
Bayley | Shirley |C. Bühler | and |Thompson,| "$4 | Gesell | Cattell 


an 
(1933) | (1933) | (1930) Hotse | Amatruda Thompson | (1925) | (1040) 


(1938) 


97 Names Gesell watch on fifth 
picture 19.4 
See Item 113, 


98 Names 2 objects 19.6 
99 Repeats thina said 
100 Repeats 4syllables (2 words) 30 


101 Joins 2 words in speech 21 
102 Words, combines 21-22 
103 Uses words in combination 24 

See Item 93. 


10$ Penas AF 3 a 23-24 
lecture vocal di 

106 Names 3 objects 21.5 23-24 

107 Names 3 objecta in picture 36 


108 Identifies 4 objects by name 23-24 

109 Names 3 of b objects 24 
See Items 104-107. 

110 Names familiar objects like 

key, penny, watch 24 

111 Points to 5 objects on card 24 

112 Names 5 pictures 24.4 30 


113 Names Gesell watch and 
pieture 24.5 
See Item 97. 


114 Points to 7 of 10 simple pic- 
tures 


21 


24 
115 Points to 7 pictures 25.1 30 28-30 
116 Picture vocabulary 7 (1937 

tanford-Binet) 25-27 
117 Names 7 pictures 32.9 25-27 


118 Pictures, points to 6 25-27 


119 First pronoun 23 
120 Uses pronouns past and 
plural 36 


121 First phrase 23 
See Items 124-126. 

122 First sentence 23 
123 Uses simple sentences and 
phrases 24 


124 Distinguishes in and under 24 
125 Understands 2 prepositions 25 
126 Understands 3 prepositions 23 
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items is rather narrow within the horizontal 
lines. Occasional items noted by only one 
author appear in isolation in their proper 
chronological place. The few exceptions, in 
which items which appear on logical grounds 
to belong together but where there is con- 
siderable divergence in the age at which the 
behavior is reported, have been cross-ref- 
erenced, Such discrepancies can usually be 
understood if one examines the criteria em- 
ployed by the various authors for crediting 
the particular items. 

Although the writer holds no brief for the 
tentative groupings which have been indi- 
cated in this table summarizing data on the 
language sequence, the table appears to have 
some interpretative value in suggesting pos- 
sible groupings for future investigators who 
may be able to employ more uniform ter- 
minology and criteria in order to clarify 
this still obscure picture. Additional items 
are available up to 60 months of age in 
this group of studies, but they consist 
largely of the familiar intelligence test items, 
such as naming parts of the body, naming 
objects, naming objects in pictures, picture 
vocabulary and action-agent tests, as well 
as repetitions of sentences of various lengths. 
The objects and pictures employed take on 
variety so that the inereasing numbers of 
things named have little or no significance 
from one investigation to the other. These 
difficulties begin to appear in the latter 
part of the table, but, as the first few items 
named are probably more nearly compar- 
able from study to study, and since several 
authors have data up to 24 months of age; 
it was arbitrarily decided to terminate this 
analysis with the last group of items for 
whieh the earliest entries occurred in the 
twenty-fourth month. 

At first inspection of the array of items 
in this table the reader may be impressed 
with the length of the list and the amount 
of detail. If, however, he will mentally 
eross out all the items which are appar- 


ently duplicates, and list on a single line 
many of the items between pairs of hori- 
zontal lines, the amount of available in- 
formation on the language sequence from 
the major normative studies will shrink 
appreciably, The reader will probably be 
impressed also with the striking degree of 
uniformity which is noticeable for the age 
at which similar items are reported in many 
instances where more than one author has 
observed the same or similar behavior with 
the same or almost the same criteria. Items 
1 to 8 are, in general, descriptive of the 
utterances and syllabic vocalizations ob- 
served by most of the authors in the first 
few months. From the second to the fourth 
month are clustered all the reports of the 
infant’s response to the human voice; the 
group of observations of cooing appears 
during this same time. Observations of 
vocalizations expressive of pleasure are re- 
ported by Bayley* and Gesell from the 
third to the sixth and seventh months, and 
of recognition in the seventh and eighth 
months. Variety in syllabification is heard 
apparently from the fourth to the sixth 
months and some rudimentary imitation of 
sounds from the sixth to the tenth months. 
Interjectional vocalizations are reported at 
the eighth month and listening to familiar 
words from the eighth to the ninth months. 
Response to gestures and to “Bye-bye” oc- 
curs from the ninth to the twelfth months. 

The greatest discrepancies appear in the 
group of items from 57 to 60, in which the 
behavior is deseribed in rather vague ter- 
minology and in which the various investi- 
gators may have employed different criteria 
for what constitutes “expressive sounds” and 
what constitutes “jargon.” Differential re- 
sponses to different words are reported by 
both Bayley and Gesell in the ninth and 
tenth months, and C. Bühler and Bayley 
agree in noting imitation of syllables and 


1 For bibliography references in this section, see 
headings of Table 1. 
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words in the eleventh month. Only two of 
these studies, those by Shirley and by Cat- 
tell, report data on the first word. Here, 
there is an apparent discrepancy, for Cat- 
tell notes a vocabulary of 1 word at 11 
months, whereas Shirley notes it at 14 
months. Shirley, however, recorded only 
words actually spoken in the presence of 
the examiner, although the mothers heard 
the first words considerably in advance of 
the time at which they were elicited during 
the examination, Cattell, however, accepted 
the mothers’ reports of the occurrence of 
the first word. With the exception of C. 
Bühler, all investigators report responses 
to eommands of various sorts from the 
tenth to the twelfth months. Two words 
or more are reported quite uniformly at the 
twelfth month, with the third and fourth 
words following very shortly. The naming 
of single objects and pictures appears quite 
consistently in the latter half of the second 
year, as do responses to questions. Accord- 
ing to the data available from this group 
of studies, children begin to combine words 
in the last quarter of the second year, and, 
as the vocabulary increases and the child 
enters upon the naming stage, there is a 
steady increase in the number of items 
named and objects pointed to in pictures 
on verbal request. Such items, numbered 
104 to 126, are all clustered from the 
twenty-first to the thirty-sixth months with 
the majority of the reports oceurring at 
about 24 months, The first phrases, sen- 
tences, pronouns, and prepositions occur in 
the twenty-third and twenty-fourth months 
and round out the most advanced accomp- 
lishments of the second year of life. 

It is somewhat surprising that the same 
sequence of behavior should be described so 
differently by these authors, and even by 
the same author from time to time. It is 

1 Bühler's group was definitely underprivileged and 
probably was a retarded group of infants, living in in- 
stitutions. 


also surprising that some items which are 
readily observable and which one might ex- 
pect to find reported by all investigators 
as landmarks are so often overlooked. In- 
spection of Table 1 for single entries re- 
veals an amazing number of items on which 
only one of the writers reports data. In- 
speetion of vertical columns of this table 
also reveals that it is entirely possible for 
writers to conduet apparently very thor- 
ough studies of infant behavior of the in- 
ventory type and yet to have serious gaps 
of several months without the notation of 
a single language item. For example, Bay- 
ley does not have any language items from 
the twelfth to the seventeenth months, 
Shirley has none between the ninth and 
fourteenth months, and C. Bühler has none 
from the sixth to the ninth months or from 
the eleventh to the fifteenth months. 

Another limitation of this group of nor- 
mative studies is that none of the observers 
was trained in phoneties or employed any 
kind of recording aids, and none gives data 
on the reliability of observation. 

Lewis (1951) working in England and 
Grégoire (1937, 1947) in France used the 
phonetie approach to the problem of infant 
speech, employing the International Pho- 
netic Alphabet and a comparative case 
study method. Their techniques overcame 
the earlier difficulties of spelling notation 
and the use of diacritical marks, but still 
they dealt with only a few selected infants. 

In her review on the period of infancy, 
in which the section on language is based 
largely on Deeroly’s (c. 1934) survey, E. 
Dewey (1935) states: 


The literature is in general agreement 
that the first sounds of the newborn infant 
are the overt elements from which speech 
develops; that vocalizations are used as 
means of communieation before words 
proper are used; that comprehension ap- 
pears before the use of words; that the nor- 
mal child has a repertoire of a very few 
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words by one year of age; that development 
is slow in the first months of the second 
year, but that toward the end of that year 
a great increase in the speed of progress 
appears; that words are first used in a gen- 
eralized sense, and that their use for spe- 
cific meanings is a developmental process; 
that name words appear first, verbs and 
adjectives later, relational words still later, 
and pronouns are just beginning to be used 
by the most advaneed children by the end 
of the second year; that the first words 
have the force of a phrase or sentence, and 
combinations of words do not begin for 
some time [p. 251]. 


Prelinguistic Utterances of Infancy 


Students of child development have al- 
ways recognized the tremendous importance 
of the period of infancy, which is perhaps 
most often deseribed as the period preced- 
ing the assumption of the erect posture. 
Strietly speaking, however, the word in- 
fancy means the period without speech, 
since the word itself is derived from the 
Latin words in (meaning without) + fari 
(to speak). The derivation was pointed 
out in 1880 by Sehultze, but this interpre- 
tation of the meaning of the period of in- 
fancy is rarely encountered in the modern 
child development literature, and one finds 
that the derivation of the word is over- 
looked and emphasis placed on the more 
dramatie and more readily observable 
change in motor behavior which happens 
to occur at about the same time as the 
onset of speech. 

Research in this period when utterances 
are incomprehensible is fraught with many 
methodological difficulties, described by Mc- 
Carthy (19295). There is the problem of 
hearing correctly the fleeting meaningless 
sounds and of using phonetic notation cor- 
rectly in order to record them accurately. 
Although much progress has been made in 
mechanical and electrical recording, little 


has been done to apply these techniques 
in the study of infant speech. 

The most promising of the more recent 
developments in apparatus for use in this 
work are the spectrograph and Sonalator 
developed by the Bell Telephone Labora- 
tories and described by Koenig and Rappel 
(1948), Kersta (1948), and by Koenig, 
Dunn, and Lacy (1946), These devices 
are sufficiently sensitive to give differenti- 
able graphie records of consonant sounds, 
but practical research on infant sounds ap- 
parently will have to await development of 
motion-picture recording from the Sona- 
lator, 

Carmichael (1946) cites Minkowski's re- 


‘port of faint sounds uttered by a 5«month- 


old fetus (280 mm.) on exposure to the air 
as the earliest sounds observed in the hu- 
man organism. Weak cries and spontane- 
ous movements, more feeble than those of 
an infant born at term, were reported in à 
fetus of 330 mm. by Bolaffio and Artom 
(E. Dewey, 1935, p. 50). Thus, although 
the mechanism for the produetion of voeal 
sounds is ready to funetion considerably 
before birth, it is necessary to have the 
auditory and environmental social stimuln- 
tion for language itself to emerge. 

The Birth Cry. The birth ery is of sig- 
nificance for the development of language 
because it constitutes the first use of the 
delicate respiratory mechanisms which are 
to be involved in speech, Its function is 
entirely physiological, having to do with 
the establishment of normal respiration and 
the oxygenation of the blood. 1t is also the 
first time that the child hears the sound 
of his own voice and, as such, bas signifi- 
cance for language development, The 
earlier interpretations of the child's first cry 
as having intellectual or emotional signifi- 
cance have largely been discarded and are 
now no longer held in the scientific litera- 
ture. 
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Palmer (1940) reports briefly on a proj- 
ect involving the recording of the birth ery 
and of further recordings in the first 2 
weeks of life. He found that children dam- 
aged at birth or prenatally have cries dif- 
ferent from the cases delivered normally in 
pitch, rhythm, accentual character, and 
volume. Lynip (1951) reports the first 
graphic recordings of 2-second samplings of 
the birth ery of one child by means of a 
“sound spectrograph” developed by the Bell 
Telephone Laboratories. His pilot investi- 
gation on one infant involved taking weekly 
recordings for the first 13 months. Graphic 
records of selected utterances were obtained 
covering only 2.4 seconds’ duration. These 
then require elaborate statistical analysis 
(not done in this study) of pitch funda- 
mentals, resonances, intensities, ete. The 
method is an important step forward but 
needs considerable refinement before large- 
scale investigations will be feasible. The 
works of Cowan (1936) and of Hanley 
(1951) offer promising leads on methodol- 
ogy in this connection. 

Later Sounds. It is almost universally 
agreed that the first utterances of the child 
are vowels of some sort. Observations in 
support of this are presented by Taine 
(1876), Preyer (1893), Tracy (1893), 
O’Shea (1907), Blanton (1917), Gesell 
(1925), Bean (1932), Shirley (1933a, 
19335), Lewis (1951), Irwin (1941a), Fisi- 
chelli (1950), and Lynip (1951), but from 
this point on there are divergent reports 
as to the order of appearance of the vari- 
ous speech sounds. The eruder observa- 
tional studies were almost unanimous in 
reporting m, p, and b as the first conso- 
nants to appear and to modify the early 
vowel sounds into syllables. 

Sehultze (1880) states that the evolu- 
tion of lallation is subject to the law of 
least physiological effort and that infants' 
phonetic utterances evolve from labial phe- 
nomena to sounds requiring greater effort, 


namely, guttural sounds. Ombredane 
(1935), however, disagrees with this early 
observation and, in harmony with Irwin, 
points out that development proceeds from 
phenomena involving strong muscular ten- 
sion (the glottic) to those having weak ten- 
sion but which are uttered by the lips, the 
most mobile speech organs. He considers 
that the pre-eminence of the labial phe- 
nomenon marks the beginning of cortical 
functioning and the approach of the pe- 
riod of imitation. 

In spite of the former general acceptance 
of the early appearance of labial sounds 
which have been said to be formed quite 
naturally when the child closes his lips 
while uttering a vowel sound, there is an 
accumulation of evidence which seems to 
indicate that the front consonants probably 
are not the most frequent early sounds. 

Lewis (1951), who presents one of the 
most detailed phonemic studies based on 
only one child, but carefully integrated 
with earlier reports of infant vocalizations, 
is also in substantial agreement with the 
findings of Irwin and his associates. Lewis 
makes the interesting distinction between 
sounds uttered in comfort and sounds ut- 
tered in states of discomfort. He groups 
all the back consonants of g, x, g, k, and r 
as the early consonants uttered in comfort 
and the front consonants, both nasal and 
oral, as later consonants which are usually 
uttered in comfort. With regard to the 
front consonants Lewis (1951) states: 


Many observers have noted the occur- 
rence of the characteristic labial and dental 
consonants. In Stern's summary of the 
records we find that they appear after the 
back consonants and that the nasals (m 
and n) occur chiefly in states of discomfort 
[p. 26]. 


Lewis (1951) traces an interesting rela- 
tionship between the child’s movements 
which are characteristically made with the 
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vocal apparatus in typieal states of com- 
fort, usually after feeding, and in states of 
discomfort, usually in anticipation of feed- 
ing. The back consonants, whieh appear 
early and are said to be typical of periods 
of comfort, are associated with the swal- 
lowing and belching movements which usu- 
ally follow feeding. In the prefeeding period 
the child typically makes mouthing move- 
ments with tongue and lips in anticipation 
of feeding which are most likely to result 
in the later m, p, and b sounds. It is ob- 
vious, however, that the infant needs some 
weeks of preliminary experience in the feed- 
ing situation in which to learn to make 
these anticipatory movements. It is prob- 
able that the earlier writers, who claimed 
that these labial and dental sounds ap- 
peared first, did not make their observa- 
tions early enough in the neonatal period 
to get the first utterances. Hazlitt (1933) 
points out that no crying occurs in a state 
of comfort and that babbling occurs only 
in states of comfort. In general, the pho- 
netic grouping of sounds for purposes of 
research in infant vocalizations appears 
promising. The reader who is interested 
in more detailed accounts of the phonetics 
of infant babblings should consult the 
works of Lewis (1951), and Grégoire (1937, 
1947), Leopold (1947, 1949a, 5), Fisichelli 
(1950), and Lynip (1951). 

After the first aequisitions of sounds, 
there seems to be a rather rapid increase 
in the variety of sounds, so that by the 
third month most observers of infant be- 
havior report cooing and babbling, which 
eontinue until about the end of the first 
year, when the first words are heard. 
K. C. Moore (1896) reports that her son 
had used all the sounds which occur in 
English by the fourth month, Lewis (1951) 
maintains that the child's first comfort 
sounds are really expressive and that they 
are subsequently transformed into playful 


babbling, that is, sounds uttered for the 
mere delight of uttering them. 

Major experimental contributions to lan- 
guage development of infants have been 
made by Irwin and his associates at the 
University of Iowa. This reviewer has 
been able to locate a total of thirty articles 
by these writers scattered in various jour- 
nals. Typically they consist of two- or 
three-page presentations of one or two 
facts, with emphasis on mathematical curve 
fitting and with a minimum of interpreta- 
tion or discussion of the relation to child 
development or theory of language devel- 
opment. Four of them are reviews of the 
literature on infant vocalization (Irwin, 
1941a; Irwin and Chen, 1943; Irwin, 
1946); and Irwin, 1949). 

The most popular presentation appeared 
in the Scientific American in 1949, and the 
most technical of these reviews appeared in 
the Journal of Speech Disorders in 1943. 
At that time the authors concluded that it 
was quite obvious that a systematice knowl- 
edge of speech-sound status throughout the 
first year of life had not yet been achieved, 
and they characterized the literature as 
“spotty, meagre, and unscientific.” Sum- 
marizing the reports for the first 6 months, 
they stated that during the second quarter 
of the first year of life infants produce 
most of the vowel elements and about half 
of the consonants. Contrasting the results 
of this period with the reports for the first 
month of life in which only about half of 
the vowels and very few consonants are 
present, they noted that a great expansion 
in the mastery of sounds occurs in the first 
6 months of life (Irwin and Chen, 1943). 

Three of their studies are concerned pri- 
marily with methods and the reliability 
problem (Irwin, 1941a; Irwin and Chen, 
1941; and Irwin, 1945), and two are con- 
cerned entirely with variability (Irwin, 
1947b, c). These authors use the Interna- 
tional Phonetic Alphabet to transcribe the 
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speech sounds uttered during 30 breaths. 
The respiration unit was found more satis- 
factory than time units or speech samples 
of specified length for this type of research 
(Irwin and Curry, 1941). They use either 
consecutive or nonconsecutive breaths, dur- 
ing which crying occurs, in the studies of 
the newborn. Nonerying sounds are re- 
ported to be rare in newborns. It cannot 
be determined from the reports whether 
the “speech sounds” attributed to older 
children are also heard during crying or 
not, and in none of these reports do they 
give any information as to how long a 
time was required to secure vocalization 
during 30 breaths. The descriptions of 
method are so brief that it is difficult or 
impossible for others to duplicate the pro- 
cedure. No descriptions are given of the 
conditions under which the observations 
were made. 

Trwin was able, after taking all the pho- 
neties courses offered at Iowa, and after 
considerable intensive training in phonetics 
under several phoneticians, and by keeping 
in practice himself, to train Curry and 
Chen to agree with him in the recording 
of the vowel utterances of newborn infants 
with percentages of agreement over 90. 
This was based on the speech sounds col- 
lected in 30 breaths for 18 infants. Con- 
tinued observational practice did not im- 
prove observer reliability appreciably. It 
should be pointed out that the reliability 
data presented in the 1941 studies were 
limited to vowels in the crying of newborn 
infants. It is not surprising that high ob- 
server reliabilities ean be obtained in the 
newborn period, when there are so few 
sounds to be discriminated, when’ the data 
are limited to vowels which have greater 
duration than consonants, and when erying, 
rather than nonerying, sounds are used, in 
which the sounds are sustained. A further 
study on the reliability of speech sounds, 
both vowels and consonants, appeared in 


1945. This, however, deals with odd-even 
reliability and with different samples, and 
not with observer reliability. The relia- 
bilities are very high, from 93 to .99 for 
vowels and from .88 to .97 for consonants, 
indicating high internal consistency when 
very wide age ranges contribute to the 
heterogeneity of the data. 

The measures used in the Irwin studies 
are: (1) simple frequencies of the occur- 
rence of each of the vowel and consonant. 
phonemes, counting duplicates; (2) “types” 
gi vowels and consonants, i.e., number of 
different sounds, or variety; (3) ratios of 
consonant to vowel frequencies; (4) ratios 
of consonant to vowel types; (5) type- 
token ratio (TTR), which is the ratio of 
the variety of sounds to the frequency of 
use; and (6) two indices based on the dif- 
ference between the number and percentage 
of phonemes in infant and adult speech. In 
addition, some of these studies utilize a pro- 
file technique (Irwin, 19415) in which a 
series of single phonemes or groups of 
phonemes, such as labials or dentals, are 
arranged along a base line and histograms 
are erected to indicate their frequencies in 
per cent. Comparisons of such profiles 
from age to age or from group to group are 
helpful and informative. 

The earlier articles (1941) are based on 
40 infants in the first 10 days and on some 
small groups of 10 to 15 infants in the first 
6 months. The later articles (1946-1948) 
are all different analyses of the same basic 
data from 95 children in the first 30 months 
of life. The original plan was to visit each 
child twice a month in a longitudinal study, 
but owing to the war many cases were lost. 
There are many retests of the same babies 
in the data. The largest number of sub- 
jects at any bimonthly age group is 80, and 
the numbers dwindle after 20 months, the 
smallest number, 19, occurring at the 29-30 
month age level. The number of records 
per age level ranges from 27 to 181. The 
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basie data from seven articles are sum- 
marized in Table 2. The articles them- 
selves present growth curves for each of 
these functions, together with the mathe- 
matical equations for the curves. In evalu- 
ating the data it must be kept in mind 
that these studies are not independent but 
are based on the same records from the 
same babies, observed by the same work- 
ers, with similar training, who worked to- 
gether. 

The main points of developmental signifi- 
cance in the data of these studies are: (1) 
The frequency of vowel sounds is greater 
than that of consonant sounds in the first 
30 months. (2) There is a steady increase 
in the frequency of vowel sounds until 2 
years of age, but then there is a rapid 
spurt in the curve for vowel frequency as 
soon as real speech emerges. (3) In early 
infancy vowel sounds are about 5 times as 
Írequent as consonant sounds. (4) The 
curve for consonant frequency in this pe- 
riod is parabolic. (5) Consonant frequency 
does not equal vowel frequency until about 
2% years of age. (6) In the first 2 months 
children used on the average 4.5 different 
vowel sounds and only 2.7 different conso- 
nants, (7) The number of vowel types ex- 
ceeds the number of consonant types 
throughout the first year, but at this time, 
when the first words usually emerge, the 
two eurves for vowel and consonant types 
eross, and the number of consonant types 
exceeds the number of vowel types at all 
later ages observed. (8) By 2% years the 
child uses practically all of the vowel 
sounds, but only 16, or about two-thirds, 
of the consonants he will use as an adult 
(Irwin and Chen, 1946a; and Chen and 
Irwin, 1946a). (9) During the first 2 
months the child's phonemie repertoire con- 
sists of 7.5 different phonemes, and by 
29-30 months it includes 27 of the 35 
phonemes present in adult speech ( Voelker, 
1935), the progress being greater in the first 


year of life than in the succeeding year and 
a half ( Irwin and Chen, 19462). (10) Sex 
differences do not emerge until the 26-27 
month age level when, at about the age for 
the onset of true speech, the curve for the 
girls forges ahead of that for the boys. 
(11) When consonants are considered from 
the point of view of manner of articulation, 
the nasals show a marked increase with age, 
and the fricatives decrease with age in the 
first 30 months. (This may conceivably 
be related to the shift from the lying to the 
erect posture which occurs during the age 
span covered.) (12) When consonants are 
considered according to the place of artieu- 
lation, back consonants, especially glottals, 
predominate at first, constituting 87 per 
cent of the consonants. These and the 
velars account for 97 per cent of the few 
consonants used in the earlier months. As 
the other types of consonants made with 
the forward parts of the oral cavity, namely 
the post-dentals, dentals, and labials, 
emerge the glottals drop to only 8 per cent 
of the consonants by 30 months of age. 
(13) When vowels are analyzed according 
to place of phonation a reverse situation is 
observed, for the front vowels decrease 
from 72 to 47 per cent and the back vowels 
increase from 2.3 to 37 per cent by 2% 
years of age. (14) Initial consonants yield 
a linear curve in the age range studied and 
exceed medial and final ones. (15) Final 
consonants are negligible in the first 4% year 
and are then mastered at an accelerating 
rate, though they never exceed the initial 
or medial consonants. 

In an unpublished doctoral dissertation 
under the writer’s direction Fisichelli (1950) 
obtained high-fidelity tape recordings of 
Y%-hour vocalizations of 100 institutional- 
ized infants. There were 20 children at 
each of five discrete age levels from 6 to 
18 months. In general her findings in re- 
gard to consonant development agree very 
well with Irwin’s investigations although 
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the institutionalized children showed re- 
tardation in comparison with his subjects 
living with their own families. Fisichelli, 
too, found regular inereases with age in 
consonant/vowel ratios. When the aspirate 
h phoneme is omitted (some phoneticians 
class it as a vowel) she also found a de- 
cline in back consonants and an increase 
in front consonants with inerease in age. 
These measures seem to be of real develop- 
mental significance, Vowel data from this 
study and from the Irwin investigations are, 
however, more difficult to harmonize. This 
is probably due to differences in phonetic 
transcription. The Iowa workers observed 
the babies directly and undoubtedly were 
influenced in their notations by lip-reading 
techniques, whereas in the Fisichelli data 
transcriptions were done directly from the 
tape recording so that only auditory cues 
were used. Then, too, the dialects spoken 
by middle westerners differ from those of 
the eastern-seaboard transcribers probably 
so as to affect the vowel notations espe- 
cially, Subsequent work by Curry (1950) 
and by Siegenthaler (1950) shows the diffi- 
culties involved in correct identification of 
vowels without the aid of context, as is 
necessary in dealing with the utterances of 
infants. Future workers in this field would 
do well to heed the warnings stated by the 
famous linguist Sapir (see Mandelbaum, 
1949) in an article entitled “The Psycho- 
logical Reality of Phonemes." 

A few additional points in the Irwin 
studies concerning relationships to intelli- 
gence, socio-economic status, size of family, 
and institutional experience will be dis- 
cussed in the appropriate sections. It is 
to be hoped that these authors will some 
day integrate this material in monograph 
form with suitable interpretation and that 
their promising techniques can be mastered 
by others, so that such basie investigations 
can be verified and the findings related 
to other aspects of child development. 


Thompson (1952) is the first to summarize 
these studies in a major text. 

As more objective and more refined ob- 
servations on the vocalizations of infants 
begin to appear in the literature it is pos- 
sible to fit various aspects of the puzzle 
together and to see an emergent pattern in 
the prelinguistie utterances. Much of the 
confusion in the literature is undoubtedly 
due to the tendency of authors to speak of 
“sounds” and not to differentiate between 
yowel and consonant sounds, which Irwin’s 
investigations show have directly opposite 
developmental trends. Another difficulty is 
attributable to failure to distinguish be- 
tween sounds uttered in crying and non- 
crying vocalizations. In the Irwin and 
Curry (1941) study approximately 50 per 
cent of the consonants of newborns were 
the aspirate sound h. It occurred in their 
data 4 times as often as the next most 
frequent consonant. Other writers who re- 
port A as among the earliest sounds are 
Blanton (1917), Fenton (1925), Bean 
(1932), and Shirley (19334, b). Lewis 
(1951) also gives an explanation of the 
early appearance of the h sound, which he 
says “is the sound heard if the voice is 
momentarily withheld in the act of uttering 
any vowel” (p. 30). It must be remem- 
bered in interpreting observations such as 
this that the organs used in speech are 
also used for respiration, which biolog- 
ically is their primary function, and only 
later are they used for speech, for the 
essential accomplishment of the newborn, if 
he is to survive, is breathing. It should 
not be surprising, therefore, that the young 
infant, whose breathing is just becoming 
established, and whose early utterances are 
almost all in crying states, should have the 
most frequent consonant sound designated 
by the letter 4 which in its Greek origin 
meant “rough breathing.” The frequency 
of occurrence of this aspirate sound, h, and 
its classification as a consonant, contributes 
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heavily to the generalization that eonsonant 
development proceeds from back to front, 
in contrast to the front to back develop- 
ment of the vowels. 

Evidence has been mounting in the direc- 
tion of what Goldstein (1948) aptly terms 
an “organismic” approach to language de- 
velopment, as opposed to the earlier con- 
ceptions which he characterizes as “atomis- 
tie” theories. He considers that “every in- 
dividual speech performance is understand- 
able only from the aspect of its relation to 
the function of the total organism in its 
endeavor to realize itself” (p. 21). He 
stresses the importance of the meaningful- 
ness of sounds uttered in each situation. In 
order to understand the organismie concept 
of language development it is well to keep 
in mind some of the principles of organis- 
mic development as they have emerged 
from studies of physical and motor devel- 
opment (McCarthy, 1952c). Certain of 
the more recent theories in the literature 
seem to fit in with the laws of develop- 
mental direction, that the development of 
the organism proceeds from anterior to 
posterior parts of the body and from me- 
dial to more peripheral organs. The ideas 
on language development seem to har- 
monize also with the theory of motor de- 
velopment proceeding from mass activity 
through control of gross muscles to the 
finer muscular coordinations, and these con- 
cepts, in turn, enable interpretation in 
terms of the total organism and make pos- 
sible an understanding of the triple fune- 
tioning of the organs of speech in breath- 
ing, eating, and speaking (McCarthy, 
(1952c). 

Shohara (1935) points out that both 
food-getting movements and speech move- 
ments serve the same purpose of advaneing 
the general welfare of the organism through 
facilitating its direct or indirect integration 
with the environment. The thesis is pre- 
sented that speech movements of oral and 


pharyngeal struetures are modifications of 
the various movements involved in eating, 
namely, sucking, swallowing, and chewing. 
Shohara claims that aside from the articula- 
tory movements, no movements of oral and 
pharyngeal struetures are known to exist 
which cannot be shown to be concerned 
with providing food, including gaseous food 
or oxygen. This author goes so far as to 
state that in the artieulation of the various 
consonant sounds the specific aetion of each 
muscle or muscle group bears “a close re- 
semblance to, or even identity with, suck- 
ing, swallowing, and chewing." It is in- 
teresting to note that speech does not 
emerge in the normal child until after 
breathing is well established and has be- 
come automatic, the child has assumed the 
erect posture for most of his waking time, 
and has had some experience with solid food 
which affords exercise of jaw muscles in 
chewing (McCarthy, 1949c and 1952c). 
Shohara points out further that over 80 
per cent of the consonants in Indo-Euro- 
pean languages are made with the lips ant 
tip of the tongue, and then traces the ori- 
gin of consonant development from move- 
ments of the tongue in sucking, chewing, 
and grinding. In vowels, however, an op- 
posite situation is noted as they are forme 
by the contraction of the muscle fibers in 
the posterior part of the dorsum and root 
of the tongue, whieh are the muscle groups 
used in swallowing. Is there not a parallel 
here between this theory of Shohara (1935) 
and Irwin's findings that vowel develop- 
ment proceeds from front to back of the 
oral cavity and that consonant develop- 
ment proceeds from back to front? May 
there not be a parallel between the mass 
activity of the newborn and vowel develop- 
ment? Vowel sounds are made by the 
stream of breath passing over the vocal 
cords into an oral cavity of varying shapes 
at varying times. This oral cavity is small- 
est when front vowels of i, J, ete., are be- 


PRELINGUISTIC UTTERANCES OF INFANCY 


513 


ing made, and these are the vowels which 
appear first. Then the cavity gradually 
becomes larger as the mouth is opened wider 
and the tongue is retracted, for after birth 
the child no longer needs to use it as a 
valve to keep out amniotic fluid and is able 
to live in the medium of the air. This 
probably is the raw stuff out of which more 
specific speech sounds, particularly sylla- 
bles, are individuated. 

The consonants however, which result 
from control of tongue and lip movements, 
particularly in the anterior regions, develop 
later, and this development progresses from 
the back of the oral cavity toward the front. 
The aspirate h and the guttural and velar 
sounds are first among the consonant group 
when the young infant is just establishing 
breathing and when he is learning to suck 
and to swallow. Vowels predominate dur- 
ing the early months while the infant is 
still a nursling and remains in a dorsal or 
prone position most of the time. This 
theory, it seems, could eventually be har- 
monized with the observations of regular 
sequences in the appearance of the various 
phonemes (Grégoire, 1937, 1947) and with 
Jakobson's (1941) contributions on com- 
parative linguistics, which show, as Gold- 
stein (1948) puts it, a “constancy in the 
sequence of the occurrence of sounds 
[which] indicates that we are dealing with 
a fundamental phenomenon characteristic 
of man.” Goldstein (1948), however, was 
not familiar with the Irwin investigations 
and, going only on the cruder observations 
of the biographical studies, found it neces- 
sary to omit the babbling period in order 
for his organismie point of view to hold. 
He rightly points out that Schultze’s law 
of least physical effort is difficult to vali- 
date because we do not know which move- 
ments are “easier” to make than others. It 
seems highly probable that in the near fu- 
ture all these points of view can be har- 


monized to include the babbling period in 
the developmental sequence. 

As McCarthy (1952c) points out, there 
are five important changes which occur in 
infancy before the onset of true articulate 
speech involving syllabic utterances which 
combine vowels and consonants in mean- 
ingful units. After the survival of the in- 
fant is fairly well established by the suc- 
cessful maintenance of respiration and in- 
gestion of food, the two primary uses of 
the organs of speech, he assumes the erect 
posture. He sits up at about the time he 
enters into the babbling stage. This pos- 
tural change must affect the shape of the 
oral cavity, especially by affecting the nor- 
mal position of the soft palate, which un- 
doubtedly accounts at least in part for the 
forward movement of the control of muscles 
involving the later-appearing consonants. 
Two other changes, which follow shortly in 
the last quarter of the first year of life, are 
the experience with solid food, which stim- 
ulates chewing and exercises jaw muscles, 
and dentition. As chewing activity increases 
and nursing and suckling activity decrease, 
the sucking pads in the cheeks of the in- 
fant become absorbed, which again alters 
the shape of the oral cavity. He also ac- 
quires front teeth, usually 4 upper and 4 
lower ones by the end of the first year, 
which give a new front wall to the oral 
cavity and make possible dental and post- 
dental consonant sounds. It is only after 
respiration has been satisfactorily estab- 
lished, after the child has assumed the 
erect posture, has ceased to be nursed, has 
begun to use solid food, and after the 
frontal incisors have erupted, that the onset 
of true speech is observed. As control of 
tongue and lips proceeds and dentition pro- 
vides the frontal wall of the oral cavity, 
cortical control of speech sounds begins, 
and the infant voluntarily imitates the 
speech of others and imitates his own speech 
sounds. According to Berry and Eisenson 
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(1942), "The spinal cord subserves speech 
directly only in breathing.” Swallowing, 
sucking, and chewing are innervated chiefly 
through the medulla, and many writers have 
attributed cortical control to the tongue tip 
and lip movements involved in the later- 
developing front consonants. Thus, the 
gross features of infant behavior, involving 
the use of the musculature of the organs 
of speech, appear to follow a neurological 
sequence from lower to higher centers of 
the central nervous system. 

Other aspects of early infantile experi- 
ence in oral activity, which should be men- 
tioned for a full appreciation of the signifi- 
cance of this early period, are that the 
mouth is pre-eminent in the domain of 
touch in the newborn and that during this 
early period everything is explored with the 
mouth, when the palate is extremely sensi- 
tive. Also, hand-to-mouth reactions are 
one of the main ways in which the infant 
explores his environment. This oral ex- 
ploration does not wane until after volun- 
tary reaching and grasping and eye-hand 
coordinations are well established. It is 
possible that further study of some of these 
relationships may reveal facts of impor- 
tance in the genesis of handedness and 
eyedness which are often found to be dis- 
turbed in cases manifesting clinical syn- 
dromes of language disorder at higher ages. 
Of interest in this connection is the fact 
that hand preference usually begins to be 
manifested at about the same age as the 
onset of true speech. 

T. K. Davis (1938) stresses that the 
primitive sounds are not only action but 
emotion in action, and Ribble (1943) em- 
phasizes the importance of the pleasure 
value of the sucking activity which relieves 
tension and establishes a vital relationship 
with the mother as the giver of this pleas- 
ure. Ribble considers that the sucking ac- 
tivity alone is satisfying and pleasurable to 
the child whether much food is ingested or 


not. T. K. Davis points out that the or- 
gans of the oral cavity have developed 
from the embryological “primitive gut” and 
that sounds have greater vital significance 
the closer their activating organs are to the 
visceral regions. He considers that the 
lips which are the most peripheral of the 
organs of speech and which have already 
been indicated as probably being under 
cortical control dominate the expression of 
ideas rather than the expression of emo- 
tions. These suggestions have interesting 
implications for the study of the emotional 
tone of many of the child’s early sentences 
(McCarthy, 1930) and for the importance 
of the mother-child relationships in many 
of the language disorders (McCarthy, 1946, 
1947, and 1952c). 

Sherman (1927) showed that adults had 
little suecess in judging the emotional ac- 
companiment of infants’ cries when the 
stimuli were not known. Interpretations of 
the cries were most often based on what 
was known regarding the stimulating situa- 
tion and not on any peculiar characteris- 
ties of the cries themselves. Blanton 
(1917), who was the first to observe as 
many as 25 babies during the first month 
of life, states: “There were differences of 
vowels and consonants, of timbre and de- 
gree, but no one was used as response to 
one set of circumstances that was not at 
the same time used to others—the cry of 
colic was the one exception.” She also 
states that the other cries of the infant in 
the first month of life in response to hun- 
ger, pain, and cold differ from each other 
only in intensity. 

Lynip (1951) in his spectrogram analysis 
of the “hunger” and “attention getting” 
erying of one girl infant states that it was 
impossible to find sound values correspond- 
ing to the interpretations attributed to the 
various “types” of erying. The designa- 
tions of “hunger” and “attention” given 
the cries by the mother and the experi- 
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menter were in terms of probability favor- 
ing one designation over another because 
it preceded or followed a feeding period. 
This author reports that “erying samples 
differed even though the observable stimuli 
remained the same” and, further, that 
“there was some partial resemblance in 
certain erying when stimuli differ S 

Most writers agree that children’s speech 
sounds are much less precise and definite 
than those of adults, and that during this 
preliminary babbling period of infancy 
there occurs increasing definiteness of ut- 
terance of various syllables. The often- 
reported observations that young infants at 
first use only a few vowels and later add 
more and more sounds to their verbal reper- 
toire, and the frequent observation of the 
persistence of baby-talk which is gradually 
outgrown, have led many writers to as- 
sume that the speech sounds are acquired 
very gradually and that the complex sounds 
are built up from the simple ones. A num- 
ber of articles, however, tend to bring this 
theory of the learning of language into 
question, for many writers have indicated 
that they find a tremendous variety in the 
vocal repertoire of the infant and that they 
hear many sounds which defy spelling in 
our alphabet. 

McGranahan (1936) says that there are 
two main types of theories of the evolution 
of language. One which was popular in 
the nineteenth century conceived of the 
development of language as a building-up 
process involving the progressive combina- 
tion and integration of a number of ele- 
mentary units called roots. The other 
more recent theory championed by Jesper- 
sen (1922) considers the process of evolu- 
tion to be one of progressive differentiation 
of a number of primitive mass units. Me- 
Granahan (1936) further points out: 


These two theories of linguistic develop- 
ment have interesting counterparts in mod- 


ern physiological and psychological theories 
of development, The root theory, for ex- 
ample, corresponds to the reflex theory of 
behavioral development, according to which 
more mature and complex behavior results 
from the combination and integration of a 
number of elementary reflexes; and the 
mass theory to the modern psychological 
conception of behavioral development as 
the progressive differentiation of original 
mass activity. 


Children whose mother tongue is to be 
English, and who are hearing only English, 
often use sounds resembling German um- 
laut sounds, French guttural rs, and a 
wide variety of sounds which it is difficult 
or impossible to describe. These phenom- 
ena are usually attributed to the plasticity 
of the child’s speech organs; and, since 
any child regardless of his parentage learns 
the language which he hears spoken by 
those in his environment, it is claimed that 
the sounds needed for any particular lan- 
guage which the child is to learn are se- 
lected from this extensive repertoire and 
are singled out for practice because they 
are heard so frequently. Latif (1934) 
states that out of this astonishingly rich and 
varied repertoire of sounds those which are 
used by the child’s elders are reinforced 
and become habitual and others cease to 
be uttered. He goes on to state: 


Almost as soon as sounds begin to be 
produced at all they begin to be repeated 
rather slowly and monotonously. . . . This 
repetition, or reduplication, may well be 
considered the final step in that process by 
which the mere vocalizations become or- 
ganized into language. It is here that ex- 
planation of the development of language 
must begin [p. 621. 


Children's babbling often consists of repe- 
tition of identieal or similar syllables so 
that the first vocal utterances to acquire 
meaning are usually reduplieated monosyl- 
lables such as mama, dada, nana, bye-bye, 
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tick-tick, choo-choo, and the like. Writers 
who hold to slow acquisition of sounds and 
the building-up of the repertoire of speech 
sounds by imitation, and the gradual per- 
fection of each, stress the difficulty of the 
sounds from the motor aspect and claim 
that the sounds which are late in appearing 
are more difficult to execute. As Goldstein 
(1948) brings out, however, we do not 
know the relative difficulty of executing 
the various speech sounds. It has to be 
inferred from the time of their appearance. 

Others, who see extreme variety in the 
plasticity of the vocal organs, take the 
point of view that the child can make the 
various sounds necessary for the acquisi- 
tion of any language at a very early age, 
but they stress the sensory and perceptual 
difficulties of the acquisition of speech. E. 
Dewey (1935), in summarizing the litera- 
ture on this point, says: 


There are a number of theories as to 
the way in which speech develops from 
the early vocalizations. In general, two 
opposing points of view appear: one, that 
learning goes on by a very gradual process 
of building up the complex from the sim- 
ple; the other, that the original phonetic 
equipment of the individual is very large 
and that learning takes place by a process 
of adjusting, and eliminating, the sounds 
used to the language learned... . Gré- 
goire, on the other hand, believes that the 
sound repertoire of the young infant is 
phonetically great and that a particular 
language evolves by the elimination of 
some sounds. 'The first sounds the infant 
makes are uncoordinated, and precision is 
gained gradually. In the beginning, the 
infant tries hard to express himself with- 
out awareness of trying to use words. He 
usually ends by crying. Later, about the 
ninth month, the combination of syllables 
begins. This sounds in its rhythm like an 
imitation of adult speech, and in the tenth 
month he begins to imitate the rhythm of 
the language of his country. Before the 


question can be decided we must have more 
exact, complex, and phonetically correct 
records of all sounds made by infants, from 
the time of birth to the appearance of 
speech [p. 252]. 


If Grégoire's theory of the beginnings 
of speech is substantiated by further in- 
vestigation, it will be interesting to relate 
it to the known faets about the develop- 
ment of the gross motor skills in which 
there occurs individuation of specific 
movements from the random mass activity 
manifested by the newborn child, Irwin's 
researches summarized above appear to be 
the first steps in the demonstration that 
some such individuation oceurs in the mo- 
tor responses involved in the development 
of speech. MeCarthy's (1952c) organismic 
interpretation attempts to relate some of 
Irwin's findings to certain physieal and 
motor development. patterns. 

Grégoire (1937, 1947), Lewis (1951), 
Irwin and his associates, and Fisichelli 
(1950) have done the most extensive work 
using the International Phonetic Alphabet. 
Lynip (1951) questions the validity of this 
approach, however, for he claims that ery- 
ing utterances of infants “cannot be ex- 
pressed in sound values used to describe an 
adult’s language sounds” and that “there 
exist no symbols representative of sounds 
made by infants before they learn to talk.” 
He finds only “dim outlines of future sound 
forms in the spectrograms of babbling.” 
This he attributes to the differences in size 
and shape of the articulating mechanisms 
of the child and of the adult, He finds 
a “similarity” of child utterances to adult 
speech sounds, but says that they are “lack- 
ing in clarity.” He found in the child he 
observed that “a series of changes took 
place in the infant’s sound production until, 
at the thirteenth month, a remarkable simi- 
larity could be observed between the in- 
fant’s utterances and those of its mother.” 
These sounds, however, were only approxi- 
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mately the equivalents of adult vowels and 
consonants. 

The Réle of Imitation. The mere fact 
that the child learns the language of his 
environment is evidence of the importance 
of imitation. Children imitate all aspects 
of the behavior of others. This is espe- 
cially apparent in motor and verbal areas. 
The fact that the congenitally deaf child 
does not learn to speak because he is de- 
prived of the opportunity to imitate others 
also bears witness to the important róle 
of this factor, Imitative behavior is re- 
ported most often after the ninth month 
and is especially prominent around the end 
of the first year and the beginning of the 
second year when language proper is just 
beginning to emerge. Champneys (1881) 
said, “From 9 months the child distinctly 
imitated the intonation of the voice when 
any word or sentence was repeated several 
times.” C. Bühler (1930) reports some 
elemental imitation of sounds as early as 6 
months, whereas Cattell (1940) reports imi- 
tation of words as a test item at 9 months, 
and Gesell (1928) at 10 months. C. Bühler 
(1930) reports imitation of syllables such 
as mama, papa, and dada at the eleventh 
month and Bayley (1933) finds her group 
of infants imitating words at 11.7 months. 
Shirley (1933a, 19335) reports the first imi- 
tative word heard in the presence of the 
examiners in the fourteenth month, al- 
though the mothers of the children in her 
group had reported sueh behavior consid- 
erably earlier. (See Table 1.) 

The term imitation has been used in 
several different ways in the literature. 
Decroly (c. 1934) distinguishes the follow- 
ing forms of imitation (p. 88): 

1. Imitation with and without intention 
io imitate which is sometimes desig- 
nated as spontaneous or voluntary imita- 
tion. 

2. Imitation with or without comprehen- 
sion. 


3. Immediate or deferred imitation. 
4. Exact and inexact imitation. 


It is over the last of these that so much 
controversy has centered. The most lim- 
ited use of the term refers only to exact 
mimetic reproduction of the identical 
sounds said to the child as a model. Al- 
though this sort of reproduction undoubt- 
edly does occur, it is much more rare than 
the second type, by which is meant the 
attempt to reproduce sounds heard, re- 
gardless of the accuracy of the accomplish- 
ment, Most present-day psychologists 
seem to agree with the opinion of Taine 
(1876) that new sounds are not learned 
by imitation of the speech of others, but 
rather that they emerge in the child’s spon- 
taneous vocal play as a result of matura- 
tion, and that the child imitates only those 
sounds which have already occurred in its 
spontaneous babblings. This view holds 
that imitation of the speech of others serves 
only to call attention to new combinations 
of sounds already used. 
Curti (1938) also states: 


By repeating to the child other sounds 
which he has already spontaneously prac- 
ticed, adults may evoke the sounds again 
and again and thus lead to facility in their 
use, No sound, however, will be thus re- 
peated which the child has not already 
used [p. 261]. 


Shirley (1933a, 1933b) calls attention to 
the fact that there is a marked tendency 
to imitate the intonations and inflections of 
the voice regardless of the specific sounds, 

Valentine (1942) distinguishes two types 
of imitation noted in his observations of 
his 3 children; first, the imitation of sound- 
making in general, which he called a “talk- 
ing back” stage, occurring at about 2 
months, and the later type consisting of 
distinct efforts to imitate specific sounds. 
He stresses “readiness to imitate” and de- 
seribes efforts on the part of 2 of his chil- 
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dren “to imitate difficult words—combina- 
tions of sounds which they probably had 
not uttered spontaneously as combina- 
tions.” An excellent discussion of the prob- 
Jem of imitation appeared in Guillaume 
(1925), which is well summarized in French 
by Decroly (c. 1034) and in English by 
Lewis (1951). 

Lynip (1951), who was the first to obtain 
graphic recordings of an infant’s utterances, 
states that as one listens to recordings of 
early imitations they appear to match the 
mother’s sounds, but that “although there 
is a similarity, there is a lack of clarity to 
the infant’s utterances.” He states that 
exact mimetic imitation was not found, but 
neither was the child observed to produce 
the same sounds heard in previous weeks. 
The tendency to echo adult sounds was 
found, but the infant’s utterances were 
constantly changing, successive modifica- 
tions tending to approximate adult sounds 
more and more closely. The subject of 
his investigation did not produce any 
vowel or consonant sounds comparable to 
those of adults until the thirteenth month, 
and even then only approximations of adult 
sounds were noted. 

When the child accidentally, and later 
purposefully, reproduces sounds which he 
himself has made, the adults in the en- 
vironment usually say a real word which 
the child’s sounds appear to approximate. 
This tends to give auditory reinforcement 
to the sounds the child has just made, at 
the same time making for more precise per- 
ception and rendition of the approved 
sound groups. Thus there occurs a pro- 
gressive elimination of errors and a selec- 
tion of movements which give the best ap- 
proximation to the real word heard in the 
speech of adults. Continued practice thus 
results in the fixation of the sound groups, 
which come to be uttered habitually. 

Basing his point of view largely on 
Guernsey's (1928) intensive study of 200 


children between the ages of 2 and 21 
months, Lewis (1951) outlines three stages 
of imitation. He cites the child’s tendency 
in the first 3 or 4 months to respond to 
human utterance by making sounds as a 
rudimentary form of imitation. Most 
writers do not classify this early vocaliza- 
tion as imitation, but Lewis points out that 
it is really a question of the criterion of 
imitation to which one subscribes. He 
then notes a pause during which there is 
a “diminution, if not an entire cessation, 
of the vocal responses to speech typical of 
the first stage.” The third stage which he 
recognizes is that which most writers re- 
port at about 9 months of age. He says: 
“There can be no question that in the 
second and third months children normally 
respond vocally to speech as speech.” He 
argues for the imitative nature of these 
early sounds, which have been reported in 
the literature, on the grounds that “first, 
they most readily occur when the child is 
attentive to the speaker; secondly, the 
child’s utterance is specially evoked by 
hearing adult speech; and, thirdly, this 
utterance consists of his own familiar 
sounds” (p. 73). He cites the Sterns 
(1907), the Hoyers (1924), Guillaume 
(1925), Valentine (1930), and C. Bühler 
(1931) as showing similarity of phonetic 
form between the vocalizations of the first 
2 or 3 months and sounds spoken to the 
child by adults. He points out, however, 
that sometimes the child's responses do not, 
resemble what he hears either in intonation 
or phonetic form and concludes: 


It would appear, then,... that the 
child’s vocal response to adult speech in 
his earliest months consists of his own 
familiar sounds; when he hears a sound 
drawn from his own repertory, his response 
may occasionally resemble it in intona- 
tional and phonetic form. 


Three different explanations of the phe- 
nomenon of imitation have been advanced 
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in the literature and are well summarized 
by Lewis (1951) as follows: “First, that 
there is an innate tendency for the child 
to respond to speech by speech; secondly, 
that the child responds by expression to 
expression; and, thirdly, that vocal re- 
sponses to speech arise from intervention 
of the adult into the child’s activity of 
babbling” (p. 76). In diseussing the third 
of these explanations, Lewis points out that 
this is J. M. Baldwin’s (1895) hypothesis 
of circular reaction, which has been ac- 
cepted by such writers as the Sterns (1907), 
Bekhterev (1913), F. H. Allport (1924), 
Koffka (1924), Guillaume (1925), and Mc- 
Dougall (1931), and Allport’s description 
of the circular reflex, which has been fol- 
lowed by Markey (1928), Lorimer (1929), 
and many others. 

The general principle is that “in the 
course of repetitive babbling, a pattern of 
alternating hearing and utterance is set 
up; if an adult repeatedly imitates one of 
a child's own sounds while he is babbling, 
the heard sound becomes a part of the 
pattern of alternation, so that ultimately 
it remains effective in evoking speech which 
may resemble the stimulus both in phonetic 
and in intonational form” (p. 79). Lewis 
(1951) goes on to point out, however, that 
Baldwin’s (1895) hypothesis which has 
been so widely accepted cannot by itself 
account for the child’s learning of language 
through imitation, for the Sterns (1907), 
Koffka (1924), Guillaume (1925), and Mc- 
Dougall (1931) “have found it necessary to 
supplement Baldwin’s (1895) principle by 
accepting at the same time the principle of 
a general tendency to respond to speech 
by speech." 

Lewis (1951) believes he is the first, 
however, to point out that “the actually 
observed facts of early babbling and imi- 
tation demand that Baldwin’s principle 
shall be modified and supplemented.” He 
concludes then that “our only alternative 


is to recognize that the hearing of the adult 
word can merely stimulate the child to the 
utterance of his own babbling sounds and 
that from this the child may become trained 
to respond with a particular sound to a 
particular heard sound” (p. 80). 

Training experiments in language pre- 
suppose imitation as a basic factor. One 
of the most conclusive experiments on this 
point was made by Strayer (1930) in which 
one member of a pair of identical twins was 
given intensive training in naming objects, 
ete, for a period of 5: weeks, whereas the 
other twin was deprived of all opportunity 
to hear language during that period. After 
this initial experimental period, similar 
training was given to the other twin. The 
author concludes: 


A maturational difference of even 5 
weeks has a definite influence on the rela- 
tive effectiveness of training. . . . Not only 
was training which was begun with a mat- 
urational advantage of 5 weeks more 
effective than earlier training, but ihe pat- 
tern of response was more mature. Train- 
ing cannot transcend maturational level. 


She adds that the typical stages in the 
learning process were strikingly alike for 
both children. Sommer (1932), who found 
a 28 per cent improvement in an untrained 
kindergarten group in articulation, also 
tends to show the influence of maturation, 
although her trained group showed a 57 
per cent improvement due to the effects 
of both maturation and the training given 
in articulation. 

Decroly (c. 1934) calls attention to a 
controversy in the literature on the prob- 
lem of the relationship between imitation 
and comprehension of language. He points 
out that Compayré (1896), Sully (1908), 
and Meumann (1908) consider that vocal 
imitation eomes before true language but 
that Preyer (1900) contends that imitation 
does not precede comprehension. His son 
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did not imitate the word papa until about 
the second year although he gave consider- 
able evidence of understanding language in 
the period from 12 to 18 months. The 
Sterns (1907) are cited as pointing out, in 
contradietion to Preyer (1900), that sound 
groups are imitated long before the appear- 
ance of comprehension and that the imita- 
tion observed in their 3 children at about 
the ninth month was only imitation of ges- 
tures, inartieulate sounds, and intonations 
of the voice, Imitation of the combina- 
tions of articulate sounds did not appear 
until the end of the second year, at which 
time many words were understood and some 
pronounced correetly. As E. Dewey says: 


Decroly (c. 1934) concludes that auditory 
differentiation must precede speech and is 
a necessary element in imitation, and that 
development of comprehension and audi- 
tory perception are inseparable. He says 
that words do not have a purely tonal or 
musical interest for the child, and that he 
distinguishes only those to which he gives 
a meaning. Therefore, imitation cannot 
precede understanding, for function must 
not only be within the capacity of the 
individual, it must also serve some indi- 
vidual need or interest [p. 260]. 


Leopold's (1949a) third volume on the 
language development of his bilingual 
daughter is replete with illustrations of 
what he terms "mechanical imitation" es- 
pecially in the use of interjections and in 
the 1-word-sentence stage. He stresses, 
however, the selectiveness of the child’s imi- 
tation and points out that imitation is not 
a passive process but requires active co- 
operation on the part of the child and that 
the child is the one who chooses what he 
will imitate. 

Language C 'omprehension. Most writers 
agree that the child understands the lan- 
guage of others considerably before he ac- 
tually uses language himself, Abundant 
evidence for this appears in the anecdotal 


accounts in the early biographical studies 
indicating children's responses to commands 
and questions. Some of these incidents are 
subjective and are inadequately reported 
without complete description of the circum- 
stances in which the utterances were made. 
From the normative studies included in 
Table 1 it would seem as if the child usu- 
ally gives objective evidence in his overt 
behavior of his comprehension of the speech 
of others at about the end of the first year. 
There may, however, be a dawning com- 
prehension at about the ninth month, when 
the child is reported as paying close atten- 
tion to words and making differential re- 
sponses to them. 

Deeroly (c. 1934) begins the discussion 
of the problem of language comprehension 
with a consideration of the child’s earliest 
responses to sounds, especially to the sound 
of the human voice, and agrees that the 
first influence of heard words is affective 
in nature. He also discusses the problem 
of the length of the interval between the 
child's first comprehension of language and 
his actual use of linguistic expression. The 
Sterns (1907) are cited as maintaining that 
there is a relatively short interval between 
the time when the child first shows that 
he comprehends speech and his actual use 
of speech. Schiifer (1921), who took up 
this problem in detail, claims that most 
children show an interval of about 3 months 
between linguistie comprehension and ex- 
pression. 

Bean (1932) states that long before his 
child could pronounce a word he knew the 
meanings of a great many words. As a 
training method, he attempted to converse 
with the child in single words or short 
phrases at this period and secured 3 repe- 
titions per item as evidence that “associa- 
tion links” had been formed between 152 
words and phrases and the objects or acts 
to which they belonged. The process of 
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training in the comprehension of language 
is outlined by Lewis (1951) as follows: 


The child responds affectively both to 
the intonational pattern of what he hears 
and to the situation in which he hears it. 
And at this very same time he hears à 
phonetie pattern, inextricably intertwined 
with the intonational pattern and—in many 
cases—linked expressively or onomatopo- 
etically with the situation. Then his affec- 
tive response fashions a new whole out of 
these experiences, this new whole including 
the intonational pattern, the situation, and 
the phonetic pattern. When at last the 
phonetic pattern acquires dominance 80 
that irrespective of the intonational pat- 
tern it evokes the appropriate response 
from the child, we say that he has under- 
stood the conventional word. Finally, there 
comes a time when the child on hearing 
the particular word refers to a particular 
object [p. 122]. 


Gesture Language 


It is quite generally agreed that the child 
understands gestures before he understands 
words and, in fact, that he uses gestures 
himself long before he uses language proper. 
He looks for objeets he has dropped, he 
reaches for objects, ete., long before he can 
ask for them, These and other overt bodily 
movements which are used as means of 
early expression and communication are 
often aceompanied by early vocalizations. 
It has been claimed that words constitute 
substitutes for actual gross motor activity. 
The extreme point of view in this direction 
is represented by the behaviorists, who hold 
that the laryngeal movements involved in 
speech are actual substitutes for overt 
bodily movements. 

An interesting analysis of gesture lan- 
guage is presented by Latif (1934), who 
says: “Tt is through the intervention of its 
elders that the general movements and pos- 
tures of an infant gradually pass into sym- 


bolic gestures.” He describes the hungry 
child seeking his bottle as manifesting 
“whole-body language, since the attitude 
and activity of its whole body convey 
meaning to an onlooker,” but he goes on 
to point out: 


This whole-body language of the infant 
soon comes to be abbreviated, through the 
solicitous participation of the mother. As 
soon as the infant shows a nascent attitude 
of food-adience, the mother brings the 
bottle and thus cuts short the adient 
efforts of the infant. Whenever it stretches 
out its hand toward an object, the atten- 
tive mother is there to put the object in 
its hand, Such cooperation on the part 
of the mother soon reduces the whole-body 
language of the infant to mere (“conven= 
tional”) gesture, in which only a part and 
that the earliest part of an action is sub- 
stituted for the entire action. The re- 
sponses of the infant thus become merely 
symptomatic, i.e., symbolie [pp. 76-77], 


It is evident that just as the child’s ges- 
ture may become reduced from the whole- 
body language to the merely conventional 
gesture, so those actions which are orig- 
inally accompanied by vocalization may 
drop out entirely and the reduction of ef- 
fort may limit the child's activity to only 
the vocalizations which come to have sym- 
bolic meaning. Latif (1934) also points out 
that “the child’s understanding of the be- 
havior of others does not begin with its 
appreciation of words; it begins with an 
appreciation of its elders’ actions and ges- 
tures” (p. 79). And he states further: “As 
vocal language (tonal or verbal) develops, 
the gesture language recedes into the back- 
ground. But not even at the highest levels 
of vocal communication do gestures ever 
entirely disappear” (p. 81). 

Witte (1930) conducted some interesting 
experiments on gesture language in which 
he attempted to determine what are the 
limitations of gestures. He finds that con- 
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crete ideas and things within the visual field 
can readily be expressed in gestures, as can 
commands, questions, and negations. Many 
verbs and adjectives he finds can be ges- 
ticulated, but equality and similarity, the 
pronoun i£, and auxiliary verbs are difficult 
io express in this way. 

Much of the literature is obseure on the 
comprehension of adult gesture and lan- 
guage by children, for so much of it in- 
volves notation of the child's responses to 
commands, Often it is not stated whether 
the commands are accompanied by gestures 
or not. As may be seen in Table 1, C. 
Biihler (1930) specifies in items 75 and 76 
that the commands were accompanied by 
gestures. Other investigators, however, re- 
port responses to commands at much earlier 
ages than she does, and they do not specify 
that gestures accompanied the commands, 
although it is rather likely that some ges- 
tural cues were employed; undoubtedly the 
authors would have specified any artifici- 
ality introduced into the situation by ex- 
perimental controls. In all probability the 
discrepancy in ages is due to differences in 
the selection of cases. 

Studies on the use of gesture language 
have appeared by Critchley (1939) and by 
Schiifer (1934). The latter author con- 
ducted several experiments in which he in- 
structed children to communicate ideas by 
gesture only. Children described as of 
normal intelligence, and presumably normal 
hearing, interpreted the gestures correctly 
67 per cent of the time. Children described 
as of retarded mentality and assigned to 
special classes, however, interpreted the ges- 
tures of their classmates 86 per cent of the 
time, As some older children were included 
in the retarded group, however, and as 
nothing is given regarding their hearing, 
caution must be taken in interpreting the 
author's conclusion that the lower the in- 
telligence the greater is the tendency to use 


gesture. He considered that normal chil- 


dren inhibit gesture in favor of spoken com- 
munication. Valentine (1942) also claims 
that the part played by gestures in com- 
munication seems to be very slight in in- 
telligent children who are encouraged by 
their parents in the use of speech. Since 
the essence of communication is the con- 
veying of ideas to others, these findings if 
corroborated by more carefully controlled 
investigations may have interesting implica- 
tions for education which characteristically 
places such a premium on verbal commu- 
nication. Perhaps the use of more gesture 
and pantomime in the instruction of those 
less well endowed with verbal ability would 
prove helpful. 

In discussing gesture theories of the origin 
of language, McGranahan (1936) says that 
kinesthetic experience is often proposed as 
the basis of natural representation, and he 
cites Paget’s (1930) theory which claims 
that the origin and development of all lan- 
guage are based upon certain positions and 
movements of tongue, jaws, and mouth 
which instinetively imitate the events and 
objects of the outside world. The speech 
sound which comes from a particular imi- 
tative oral gesture is claimed to evoke the 
same gesture in the hearer and thereby to 
symbolize the referent of which the gesture 
is an imitation. 

Lewis (1951) takes issue with the Sterns’ 
(1907) view that “the early responses of 
the child to heard speech are fundamen- 
tally built up on natural gestures, whether 
of the speaker or of the child himself,” and 
he says that “the child responds first to a 
gesture, then to the gesture accompanied 
by words, finally to those words in them- 
selves.” Lewis (1951) considers that such 
a description leaves out of consideration the 
child’s early responses to the human voice, 
for it is evident that the child is quieted 
by talking and that he distinguishes be- 
tween friendly and angry talking, and in 
general is responsive to affective intonations 
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of the voice long before he gives evidence 
of understanding gestures or of showing dif- 
ferential response to phonetic patterns of 
words. 

Whereas the Sterns and others have ac- 
cepted the point of view that it is easier 
for the child to understand the gestures 
than the language of others, Lewis points 
to the findings of Bühler and Hetzer (1935), 
who report that before 6 months of age no 
child observed by them responded to coax- 
ing or threatening gestures and that an ad- 
ditional 2 months of maturity seemed neces- 
sary before such response could be elicited, 
but that specific responses to differences in 
the intonation of the voice were definitely 
established in these same children as early 
as the sixth month. Lewis (1951) con- 
cludes, therefore: 


What we cannot accept is Stern’s sug- 
gestion that the response to gestures is 
prior to the response to the intonational 
patterns of speech. The child responds to 
both; each indeed may facilitate the effect 
of the other. Together they evoke an 
affective response from the child, initiating 
or inhibiting his acts [p. 121]. 


The First Word 


Although it might seem as if it would 
be very easy to determine the actual onset 
of speech by noting the child’s first word, 
there are a number of difficulties surround- 
ing the determination of the exact age at 
which the child uses his first word. The 
first use of sound with meaning is usually 
considered to constitute the child’s first 
word, This event is so eagerly anticipated 
by parents that they often read meaning 
into the child’s early babblings which hap- 
pen to coincide with the presence of certain 
persons, objects, or events in the environ- 
ment. If the child habitually uses da-da 
in his babbling, and sometimes uses it in 
the presence of his father, when can it be 


said that “Daddy” is uttered to designate 
his father? If the criterion of using the 
word to mean only one person, and not 
using it in any other situation, is accepted, 
it is necessary to observe over a period of 
time, to note consistency of usage, and to 
see that the sounds are not used in other 
situations. This is rather a negative way 
of establishing the faet that the word is 
used with meaning, and it does not indicate 
positively the first time the word is used 
with meaning. 

Other criteria are accompanying gestures 
which may make the interpretation of the 
child’s usage more certain and observation 
over a period of time for recurrences of the 
sound in similar situations. Some observers 
consider the child’s first word to be his first 
spontaneous utterance of a word with mean- 
ing (meaningfulness being inferred by the 
adult with little or no objective evidence as 
to the correctness of the inference); others 
consider it to be the first word that the 
child gives evidence of understanding; and 
still others consider it to be the speaking 
of a word in imitation of an adult’s speech, 
With such varying criteria it is necessary 


, to employ caution in interpreting data 


which have been reported on the appear- 
ance of the first word. 
As Lewis (1951) puts the same problem: 


To discover how reference develops, we 
have to notice, by considering the child’s 
behavior at times when he is speaking or 
responding to words, what is the function 
of a given sound-group both before and 
after he first appears to attach it to a given 
object. In other words, we have to judge 
of the meaning of a word by noticing its 
place in the child’s activity. 


Lorimer (1929) points out that “because 
of the variety of factors involved in the 
origin of words it is rather artificial to at- 
tempt ever to say exactly what is the child’s 
‘first word,’ " 
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Leopold (1939, 1947, 1949a, b), a lin- 
guist, who has written four volumes on the 
acquisition of speech by his daughter, gives 
four possible ages (8, 9, 16, and 17 months) 
as the age of her first word, stating: “The 
hesitation concerning the starting-point (of 
the 1-word sentence stage) arises from the 
question whether the interjection listed as 
the first word 0:8 is recognized as a word 
or not” (Vol. III, p. 2). 

Earlier sections on imitation and on lan- 
guage comprehension have already indicated 
the chief points of view which have been 
set forth as to how the child's utterances 
come to have meaning for him, There is 
a tremendous psychological gap which has 
to be bridged between the mere utterance 
of the phonetie form of a word and the 
symbolie or representational use of that 
word in an appropriate situation. As Sapir 
(1921) says in speaking of sound elements 
in speech: “What distinguishes each of these 
elements is that it is the outward sign of 
a specific idea,” and again: “The mere pho- 
netic framework of speech does not con- 
stitute the inner fact of language” (p. 48). 

As may be seen from inspection of Table 
1, only two of the authors (Shirley and 
Cattell) included in this group attempt to 
assign an age level to the stage of linguis- 
tie development characterized by the use of 
a single word. Cattell (1940), who accepts 
the mothers’ reports for this item, places it 
at 11 months, and Shirley (1933a, 19335), 
who reports on the first comprehensible 
word spoken in the presence of the exam- 
iners, places it at the fourteenth month. 
She states, however, that most of the 
mothers reported that the babies had a 
vocabulary of 2 or 3 words at 1 year, but 
that speech did not occur so early during 
the tests as it did spontaneously in the 
presence of the mothers. Thus these two 
studies are probably in fairly close agree- 
ment that the first word actually does occur 
shortly before the end of the first year of 


life. C. Bühler (1930) reports the imita- 
tion of syllables such as mama, dada, and 
the like at 11 months, and Bayley (1933) 
reports imitation of words at 11.7 months. 

In Smith's (1926) study none of the 13 
children studied at 8 months had begun to 
talk. The 17 children whom she observed 
at 10 months had an average vocabulary 
of 1 word, and 52 children at 1 year of 
age had an average vocabulary of 3 words. 
Castner (in Gesell, Halverson, Thompson, 
et al, 1940), however, points out that 
Smith’s group was probably somewhat pre- 
cocious. 

The scattered reports on the appearance 
of the first word in the biographical studies 
have been collated from time to time by 
various writers. Feldmann (1833) gave sta- 
tistics on 33 cases in which the mode for 
the appearance of the first word was at 
16 months. Bateman (1917) summarized 
35 cases, 18 of whom were English-speaking, 
12 German-speaking, and 5 Polish and Bul- 
garian. Since all these cases were children 
whose parents were sufficiently interested to 
write articles on their linguistic develop- 
ment for scientifie journals, it is probable 
that they represent a highly seleeted group. 
The age range in this group is from 8 to 
15 months, with 43 per cent of the cases 
using the first word between 10 and 11 
months of age. The boys usually reached 
this stage somewhat later than the girls, 
and the English-speaking children somewhat 
in advance of those speaking other lan- 
guages, with the Polish and Bulgarian chil- 
dren considerably later than other nation- 
ality groups. The Sterns (1907) also sum- 
marized 26 biographical reports, but most 
of these are included in Table 3, taken from 
C. Bühler (1931), who presents data on 49 
eases. The 3 cases reported as not using 
the first word until 20 months of age are 
reported by Bühler to be definitely patho- 
logical. Deeroly (c. 1934) reproduces this 
table of Bühler's with the addition of an- 
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TABLE 3 


TABULATION OF AGE OF APPEARANCE OF FIRST 
Worp 


(After C. Bühler, 1931) 


Age in months 8 9 10 11 12 13 14 15 16 17 18 19 20 
Number of 


cases $7150 5541110053 


other ease at 11 months. For these data 
on ehildren drawn largely from superior 
socio-economic backgrounds the mode for 
the use of the first word is at 10 months. 
The median for all cases is at 11 months 
of age. This agrees with the average age 
of talking reported by Terman et al. (1925) 
for his gifted group. His data were col- 
lected from the parents in retrospect after 
the children had been located as gifted chil- 
dren in school. Mead (1913), using rather 
crude techniques of parents’ retrospective 
reports, gives the average age for begin- 
ning to talk as 15.3 months for normal 
children and 38.5 months for a group of 
feeble-minded children, The significance of 
these findings will be diseussed in the sec- 
tion on the relationship between language 
development and intelligence. 

In regard to the form of the first word 
there is rather striking agreement in’ the 
literature that it is usually a monosyllable 
or a reduplicated monosyllable such as bye- 
bye, mama, dada, bebe, tick-tick, and the 
like. Certainly the commonest words heard 
in the nursery of the child who is just be- 
ginning to talk are of the reduplicated mon- 
osyllable type. Perez (1889), the Sterns 
(1907), Kroeber (1916), and Shirley (1933a, 
1933b) are among the many writers who 
call attention to this phenomenon. The 
frequently occurring syllables, which are 
heard again and again in the child’s babble, 
readily become the familiar appellations of 
babyhood as soon as adults begin to note 
the child’s consistent use of them in specific 
situations and begin to use them in talking 
to the child. The Sterns (1907) also point 


out how often these words are of an ono- 
matopoeic character, having a natural con- 
nection between sound and meaning, such 
as moo-moo and tick-tick. Shirley (1933a, 
1933b), who terms these “childish imitative 
words,” states that they are apparently 
picked up from parents or older children 
in most cases rather than invented by the 
babies themselves. 

Lewis (1951), after making a phonetic 
analysis of the first words of the 26 chil- 
dren reported on by the Sterns (1907) and 
observing his own son, states: 


The great majority of the earliest words 
are of a definite phonetic form: they con- 
sist of single or duplicated syllables in 
which the consonants are either labials (p, 
b, m, w) or labio-dentals (f, v) or tip- 
dentals (/, d, n); they are made with both 
lips or lip against teeth or tongue-tip 
against teeth (or gum ridge). . . . No less 
than 83 out of 110 (or 75 per cent) contain 
only front consonants, while 12 per cent 
contain one front consonant. Further, 85 
per cent of the total are either monosyl- 
labie or reduplieated (39 per cent of the 
former and 46 per cent of the latter) [p. 
125]. 


These observations, it may be noted, agree 
with the data from the Irwin investigations 
and with the idea that sounds made with 
lips and tongue tip are associated with the 
onset of true speech and with the develop- 
ment of cortical control. 

It is difficult to say exactly what part of 
speech the first words usually are since they 
are used in isolation for lack of supporting 
vocabulary. Frequently these words func- 
tion as l-word sentences (Lukens, 1894; 
the Sterns, 1907; Pelsma, 1910; Koffka, 
1924; Bean, 1932; Brigance, 1934; and Leo- 
pold, (1949a). However, if only the form 
of the words is considered and the most 
frequent occurrence of the forms noted, 
the first words are characteristically nouns 
or interjections. Markey (1928) and Leo- 
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pold (19494) give detailed accounts calling 
attention to the verbal function of many 
of the early nouns. By the use of gestures 
and intonations of the voice the child often 
uses a single word to convey a variety of 
meanings in different situations. The single 
word “ball” may mean “There is the ball," 
if uttered in the presence of a ball, accom- 
panied by a pointing gesture; or it may 
mean “Where is the ball?” or “I want the 
ball,” if uttered with a questioning or de- 
manding inflection and accompanied by 
searching behavior. Meumann (1908) has 
stressed the point that first words are 
strongly affective and that they express 
wishes, feelings, and needs. He claims that 
if these early words do designate object 
names at the same time, such function is 
secondary to that of expressing the emo- 
tional relation between the child and the 
object. 


The Growth of Vocabulary 


After the appearance of the first few 
words used consistently with meaning in 
appropriate situations, there occurs a rapid 
increase in vocabulary as the child acquires 
the raw material of language which he is 
to utilize later in various combinations 
to express all degrees and shades of mean- 
ing, Many of the early biographical studies 
began with the appearance of the first word 
and proceeded to list cumulatively all new 
words as they were first heard in the child’s 
speech, This method has proved moder- 
ately satisfactory for studies of the earliest 
stages of vocabulary growth, but soon the 
vocabulary becomes so extensive that the 
lists become unwieldy and adults find it in- 
creasingly difficult to detect the new words. 
Most such records have been kept on pre- 
cocious children, and the various authors 
have not employed the same methods in 
counting plurals, inflections of verbs and 
adjectives; some counting the root word 


only once and others counting all deriva- 
tives as separate words, so that compari- 
sons of the total vocabulary counts are al- 
most impossible to interpret correctly. 
Other difficulties of interpretation arise, as 
Dale (1931) has pointed out, from the facts 
that various writers use different lengths of 
observation periods and employ different 
criteria for considering that a child “knows” 
a word. Some investigators recorded only 
words heard in spontaneous conversation, 
others recorded “words understood,” some 
kept running cumulative accounts, others 
recorded all words heard within a week of 
the child’s birthday, and some excluded 
words which had been in active use a few 
months before, but which appeared to have 
dropped from active use according to the 
latest sample. 

The studies of vocabulary may be 
grouped into several types: (1) estimates 
of total vocabulary at specified ages (usu- 
ally of single children); (2) analyses of 
total vocabularies according to parts of 
speech; (3) analyses of total vocabularies 
for subject matter; (4) analyses of the oc- 
currence of the various parts of speech in 
samples of conversation; (5) analyses of 
the occurrences of the various parts of 
speech in compositions; (6) estimates of 
total vocabularies of groups by the use of 
the free association technique; (7) esti- 
mates of total vocabularies by the use of 
vocabulary tests; and (8) word frequency 
counts. The vocabulary tests have all been 
devised by employing different methods of 
sampling, so that serious methodological 
problems are raised. Some of the tests 
require the actual eliciting of the words, 
whereas others involve merely pointing to 
pictures and thus reveal only understood 
vocabulary. 

Summaries of the vocabulary studies of 
preschool children have been attempted by 


` Tracy (1893), Doran (1907), the Whipples 


(1909), Waddle (1913), M. D. Horn (1926- 
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1927a), and others. Outstanding among in- 
dividual vocabularies recorded are those by 
Deville (1890), the Gales (1906), the Whip- 
ples (1909), Boyd (1914), Bateman (1914), 
Nice (1915, 1917), the Brandenburgs 
(1916), Haggerty (1930), and Brigance 
(1934). Dale (1949) has published an ex- 
haustive bibliography of vocabulary studies. 
Attempts at eomplete enumeration of vo- 
cabulary have of necessity been confined 
to the preschool period, and at higher ages 
some form of sampling has been employed 
in the efforts to ascertain total vocabulary. 

These studies indicate that there are 
marked individual differences in the size 
of vocabulary at any age. Shirley (1933a, 
1933b) reports that on the average each 
baby in her group had spoken 36.9 different 
words in the presence of the examiners by 
the age of 2 years, the range being from 
6 to 126 words, These figures are undoubt- 
edly low estimates, for the sampling secured 
during the periodic visits of the examiners 
was probably much smaller than mothers 
would have reported for these same chil- 
dren had they kept complete records. Al- 
though tabular summaries of reported vo- 
cabularies have been compiled by some, they 
are not presented here because of the lack 
of comparability of the data from one study 
to another, For estimates of the probable 
normal vocabulary at various preschool ages 
the reader is referred to Table 4, from 
Smith (1926), in the section on vocabulary 
tests (p. 533). 

The vocabulary appears to increase rather 
slowly at first, then quite rapidly through- 
out the preschool period, and then more 
slowly at least until mental maturity. It 
probably never stops increasing, as the in- 
dividual is constantly learning the meanings 
of new words and learning new usages of 
familiar words throughout life. The age at 
which the rapid increase in vocabulary oc- 
curs is probably related to the age of walk- 
ing in individual children, for Shirley (1933a, 


1933b), Brigance (1934), and others report 
that there seems to be a plateau in lan- 
guage development during the mastery of 
a new motor skill, especially that of walk- 
ing. Although there is enormous variation 
in the age of onset of both developmental 
phenomena, most normal children begin to 
walk before they talk. In many cases, how- 
ever, especially among girls and among chil- 
dren who are more precocious in their intel- 
lectual development, talking precedes walk- 
ing. In such cases there is likely to be ob- 
served a slowing-up of rate of improvement 
in vocabulary while the child is devoting 
most of his attention to mastery of the 
skill of walking. After such a plateau, rapid 
progress in vocabulary is likely to be made, 
(See section on relation to motor develop- 
ment, pp. 597-598.) Drever (1915-1916), 
Brigance (1934), and others report rapid 
vocabulary development associated with a 
vacation or trip to the seashore. With the 
broadening of the child’s experience through 
travel there appears a marked increase in 
vocabulary. (See section on effect of en- 
vironment, pp. 584-597.) 

This is undoubtedly the same sort of 
thing that progressive educators attempt to 
do when they broaden the experiences of 
primary children in order to develop read- 
ing readiness. (See Strickland, 1951; and 
the National Council of Teachers of Eng- 
lish volume, The English Language Arts, 
1952.) Behrens (1939) stresses condition- 
ing as the essential element in the nequisi- 
tion of meaning and brings out the impor- 
tance of supplying the ehild with a rieh 
variety of experienees in order to increase 
his knowledge of meanings. 

Analyses of vocabularies for content or 
for listing concepts known to children at 
various ages are of some value at early 
ages, but at later ages selective factors are 
probably operative to such an extent that 
generalizations based on such data are of 
little value, One of the most interesting 
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studies of this type is by Shirley (1938), 
in whieh verbatim records were made for 
336 children from 2 to 5 years during a 
play period of 30 to 45 minutes. It was 
found that the four most common concepts 
related to the mother, home, father, and 
siblings. The eleven most frequently used 
word concepts all seemed to carry an emo- 
tional tone for the children. At least half 
the concepts seemed to arise out of com- 
mon needs of children and another 20 per 
cent were largely expositional. These find- 
ings are of interest when the affective na- 
ture of infants’ vocalizations is recalled as 
well as the high frequeney of interjectional 
speech in the earliest words. It tends to 
emphasize the importance of the function 
of language to express feelings, wants, and 
desires. 

The study of vocabulary is fraught with 
methodological problems. Some of the dif- 
ficulties inherent in vocabulary research 
may be appreciated from a consideration 
of Vigotsky’s (1939) comments to the effect 
that a word deprived of meaning is not a 
word but only an empty sound. Meaning 
he considers to be a basie constituent eri- 
terion of the word itself. He stresses, how- 
ever, that meaning is not a statie property 
of words but that the meaning of words 
develops. Werner and Kaplan (1950) have 
published an interesting experimental study 
which demonstrates with nonsense "words" 
how words acquire meaning through usage 
in various contexts. 

Three basie difficulties which have con- 
tributed much to the confused state of the 
literature on children’s vocabularies may be 
mentioned. The first is the difficulty of de- 
ciding on the proper criterion for knowing 
a word, Dale (1931) points out in refer- 
ence to this matter that know is a relative 
term, since there are accretions to the mean- 
ings of words throughout life. He argues, 
therefore, that the knowing of a word should 
be defined in terms of the specific reactions 


one is able to make to a word. For exam- 
ple, is the child able to understand the 
word when he hears it spoken, or is he 
able to use it in his spontaneous speech, 
or is he able to read it? How many dif- 
ferent shades of meaning does he know for 
the word, and in what variety of situations 
ean he use it? Is he able to define the 
word, and, if so, how well ean he do it? 
Such questions about the degree of know- 
ing a word are carefully brought out in 
the study of Bear and Odbert (1941). 
They serve to show the psychological arti- 
ficiality which enters into all vocabulary 
tabulations, 

The second basic difficulty in vocabulary 
measurement, which has been stressed by 
Seashore (1933), Seashore and Eckerson 
(1940), and M. K. Smith (1941), involves 
failure to define the word as a unit of 
measurement. Seashore cites particularly in 
earlier estimates such as those by Kirk- 
patrick (1891), Brandenburg (1918), and 
Holley (1919) the failure to distinguish ade- 
quately: (1) among spoken, written, and 
recognition vocabularies; (2) between root 
and derivative words, which he says occur 
in the proportion of 1 to 3.4 words; (3) 
between commonest and multiple usages of 
words; as well as (4) among differences in 
policy regarding inelusion of special terms 
such as proper nouns, technical, foreign, 
obsolete, and provincial terms; and (5) 
among differences associated with various 
criteria of knowledge of a word. Seashore 
states that methods of sampling word lists 
from dictionaries gave very stable propor- 
tions of each type of word. Seashore and 
Eckerson estimated by the use of a four- 
choice recognition vocabulary test, consider- 
ing the commonest meaning as correct, that 
the average college undergraduate recog- 
nized 35 per cent of the common basic 
words in the sample, 1 per cent of the 
rare basie words, and 47 per cent of the 
derivative words in the test which was 
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based on a numerieal sampling of the items 
in the Funk and Wagnalls unabridged dic- 
tionary. The total vocabulary of college 
undergraduates, therefore, would be esti- 
mated at 155,736 words, the range being 
from 112,100 to 192,575 for the group 
studied. Comparisons of the various cri- 
teria employed to indieate different degrees 
of knowledge of a word showed high inter- 
correlations and yielded estimates of total 
vocabulary for a group within a range of 
8 per cent, 

On the third issue basie to the methods 
of vocabulary studies, Williams (1932) 
sounds a much-needed and wholesome note 
of warning to the makers of vocabulary 
tests regarding the methods of selecting 
words from the dictionary. Since all vo- 
cabulary estimates at higher ages are based 
on prediction from small samples, it is im- 
portant that great care be exercised in the 
selection of the words to be used in the 
test. Williams points out that all avail- 
able vocabulary tests have selected the test 
words by the page method, that is, by tak- 
ing the last word on alternate pages or ac- 
cording to some such plan, He determined 
the expected frequency of children’s words 
in the International Kindergarten Union 
(1928) list of 2500 words and found that 
the actual number of words of high fre- 
queney selected by the page method greatly 
exceeded the expected proportion. He also 
found that the larger the dictionary used 
in the selection the greater was the likeli- 
hood of the selection of these very common 
words for vocabulary tests. He attributes 
this phenomenon to differences in spatial 
allotment which favor the words in most 
common use and those which have the 
greatest richness of meaning. Naturally 
such words receive relatively more space 
in large than in small dictionaries. Will- 
iams recommends that the selection of test 
words in future voeabulary tests be based 
on the actual counting of ordinal position 


in the dictionary, taking every fifth or every 
tenth or every hundredth word. This ap- 
pears to be a fundamental criticism of all 
previous vocabulary tests with the excep- 
tion of the one just mentioned by Seashore 
and Eckerson (1940). Their change in sam- 
pling method, as well as their use of an un- 
abridged dictionary, undoubtedly accounts 
for the unusually high, but probably more 
nearly correct, estimates. 

The Seashore-Eckerson vocabulary test 
published by the authors at Northwestern 
University is available for grades 1 through 
12. Norms have been established on 867 
children by M. K. Smith (1941), who de- 
vised special adaptations of procedure for 
the lower grades. The odd-even reliability 
for this test was above .90 for grades 5 to 
9, inclusive, but was less satisfactory at 
higher and lower ranges. For grade 1 the 
average number of words in the total vo- 
cabulary was 23,700 with a range of 6000 
to 48,800, and for grade 12 it was 80,300 
with a range of 36,700 to 136,500. 

Although the estimates of total vocabu- 
lary obtained by Seashore and Eckerson 
(1940) and M. K. Smith (1941) are much 
larger than those previously noted in the 
literature, Hartmann (1941) in his critique 
of the common methods of estimating vo- 
eabulary size considers that even these may 
be gross underestimates by as much as 
100,000 words. He used four lists of vary- 
ing lengths from a single dietionary and 
found that all members of a group of 
normal-school graduates had vocabularies in 
excess of 200,000 words. 

Part I of the Seashore-Eckerson test was 
given to all 16-year-olds in a typical mid- 
western community by Sehulman and Hav- 
ighurst (1947), Their results agreed closely 
with those reported by M. K. Smith (1941). 
Lovell (1941) and Odbert (1948) both re- 
port multiple-meaning vocabulary tests. 
Lovell (1941) concludes that intensity or 
richness of vocabulary is fairly closely re- 
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lated to knowledge of single commonest 
meanings. 

Bear and Odbert (1941) studied the de- 
gree of insight which pupils have into their 
knowledge of words and found the often- 
used method of checking known or unknown 
words unsatisfaetory as pupils identified as 
unknown fewer than half the words they 
missed on a vocabulary test. Those having 
the poorest vocabularies had least insight 
into their own limitations. 

Another vocabulary test for grades 3 
through 8 was devised by Gansl (1939). 
It consists of 100 items of the sentence 
type of multiple-choice questions. It has 
a reliability of .94 for 190 eleven-year-old 
boys, and norms are based on 3306 chil- 
dren. Items were carefully selected from 
among those of 22 current vocabulary tests; 
frequencies were determined on the basis of 
the Thorndike Word List (1931-1932), and 
the order of difficulty was empirically de- 
termined. The author seriously questions 
“the naive acceptance in many former tests 
of the frequency ratings as measures of dif- 
ficulty,” which she found to be wholly un- 
warranted. The test yields raw and de- 
rived, or “D scores,” but no estimates of 
total vocabulary. The curve for vocabulary 
growth from age 8 to 13 was approximately 
a straight line with a tendency toward nega- 
tive acceleration from 12 to 13 years. 

Recognition of the multidimensional na- 
ture of vocabulary has been revealed in 
several studies. Feifel and Lorge (1950) 
published a qualitative analysis of the re- 
sponses of 900 children ranging from 6 to 
14 years of age to the vocabulary test of 
the Stanford-Binet Form L Scale. The 
younger children more often employed the 
use, description, illustration, and demon- 
stration types of definition as well as in- 
ferior explanation and repetition responses. 
Older children significantly more often used 
synonym and explanatory responses, The 
younger children were found to perceive 


words as “concrete” ideas, whereas older 
children stressed the abstract or “class” fea- 
tures of a word. Similar tendencies were 
brought out in regard to the Wechsler-Belle- 
vue vocabulary scale by Gerstein (1949). 

Parts of Speech. In the analyses accord- 
ing to the various parts of speech three 
approaches have been used which yield 
quite different results. The first, which is 
suitable only for the vocabularies of very 
young children where there may be some 
reasonable expectation of approximating the 
total vocabulary, is to calculate the propor- 
tions of the total number of words in the 
entire vocabulary, however defined, which 
belong in each category of the various parts 
of speech. This method always yields a 
very large proportion of nouns, merely be- 
cause nouns are predominant in the lan- 
guage and hence are most numerous in any 
dictionary. The samples taken for very 
young children also yield an unusually high 
proportion of words usually classified as 
nouns, because during the early acquisition 
of vocabulary the child goes through the 
naming stage in which, after making the 
important discovery that everything has a 
name, he asks many “what questions” in 
order to learn the names of the various 
objects in his environment. As has been 
pointed out above, however, merely because 
a word used by a child has the form of à 
noun does not mean that it always func- 
tions as a noun in the child's usage, for he 
may use what appears to be a noun with 
a variety of meanings, and it may actually 
funetion as a verb, an adjective, an inter- 
jection, or even as a whole sentence in it- 
self. (See Leopold, 1949a.) Thus it is dif- 
ficult, if not impossible, to arrive at a satis- 
factory answer as to the relative propor- 
tions of the various parts of speech in a 
child's total vocabulary, first because of the 
difficulty of determining when a child knows 
a word, second because of the difficulty of 
determining the total vocabulary, third be- 


THE GROWTH OF VOCABULARY 531 


cause of the difficulty in classifying the 
word according to the part of speech it 
actually funetions as in the child’s usage, 
and fourth beeause of the difficulty of clas- 
sifying the same word form according to 
different functions. 

In the second type of study of the parts 
of speech, no attempt is made to determine 
total vocabulary, but a fairly long sample 
of running conversation (or sometimes com- 
positions or letters) is taken, and an at- 
tempt is made to determine the relative 
importance of the various parts of speech 
in the child's running language. After the 
child has passed beyond the naming stage 
and has ceased his early use of interjections, 
about the end of the second year, and when 
he has begun to combine words into sen- 
tences, the relative proportions of the vari- 
ous parts of speech are determined to a 
large extent by the limitations imposed 
upon the speaker by the conventional forms 
of sentence structure. Thus, whereas a 
child may have a high percentage of nouns 
in his “total vocabulary,” roughly 60 per 
cent perhaps, at 2 years of age in the first 
type of analysis, in this second type of 
analysis he will probably have only about 
20 per cent of the words in his running 
conversation consisting of nouns. This 
does not mean that he does not have the 
variety of nouns in his vocabulary, but 
merely that because he is speaking in sen- 
tences he does not need to draw heavily 
on his store of known nouns, since each 
simple sentence requires only one noun for 
the subject. In order to say anything about 
that noun, however, it is necessary for him 
to use a verb, and perhaps an adjective 
or an adverb; at least for every clause 
involving one noun he is forced by the 
rules of sentence structure (which he comes 
to know by the example of others) to use 
other parts of speech with it. It is also 
obvious that since such figures are relative, 
and are expressed in percentages, any 


change or trend in one part of speech will 
upset the balance, and there may be an ap- 
parent trend in some part of speech which 
is really only an artifact and a reflection 
of the tendency already noted in another 
part of speech. Which trend is more sig- 
nifieant psychologically is usually a matter 
for interpretation. 

The third type of analysis according to 
parts of speech is that which is based not 
on the total number of words in a given 
sample of running conversation or writing 
but upon the total number of different 
words appearing in such a sample, A com- 
parison of this method with that of the 
previous one immediately reveals the fact 
that the great bulk of language is made 
up of a small number of frequently re- 
curring words, and that there is relatively 
infrequent use of the great majority of 
words in the total vocabulary. Zyve 
(1927), who recorded the conversations of 
third-grade children during a 15-minute 
story period for about 3 months, used both 
these methods of tabulation and obtained 
strikingly different results with the two 
procedures. Nouns constituted 51 per cent 
of the number of different words and only 
15 per cent of the total number of words 
used. Verbs represented 22 per cent of 
the number of different words, and they 
amounted to 27 per cent of the total num- 
ber of words used. Pronouns also show a 
striking difference when tabulated by the 
two methods, as they equaled only 1.5 
per cent of the number of different words 
and 17.2 per cent of the total number of 
words used. Like the nouns, the adjectives 
showed a decrease, but the adverbs, prepo- 
sitions, and conjunctions all showed rela- 
tive increases when considered according to 
the total number of words used. The tabu- 
lations for the articles bring out clearly 
the striking artificiality of these methods. 
There are only 3 different articles in the 
English language and all 3 of them are 
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used by very young children, yet they rep- 
resent only 0.1 per cent of the number of 
different words. These same 3 words recur 
so frequently in conversation, however, 
that in Zyve’s (1927) data they consti- 
tuted 7 per cent of the total number of 
words employed. 

Uhrbrock (1936) reports interesting data 
on this point based on a sample of 24,000 
words dietated into an Ediphone by a little 
girl during the 6 weeks immediately pre- 
ceding her fifth birthday. He found that 
three-quarters of the dictated material in- 
volved the use of 141 different common 
words, each of which occurred 20 times or 
more in his sample. Forty per cent of the 
total number of different words (750) oc- 
curred only once, Separate samples of 
1000 running words of dictation never con- 
tained fewer than 258 different words or 
more than 331, with the average number of 
different words at 290 per 1000 words dic- 
tated. Some idea of the difficulty of de- 
termining total vocabulary for a 5-year- 
old may be seen in Uhrbrock’s report that 
52 new words, not previously encountered 
in the data, appeared in the twenty-fourth 
thousand, 

Another approach to this problem has in- 
volved the “type-token ratio" or TTR. 
W. Johnson (1944) and his co-workers at 
Towa reported several studies employing 
this measure, which is the ratio of the 
number of different words (types) to the 
total words (tokens) in a sample of lan- 
guage. It was also applied to infant vo- 
calizations by Chen and Irwin (19465) 
(see Table 2). This measure is sometimes 
considered to indicate degree of variability 
or flexibility of language usage. Chotlos 
(1944) who applied it to extensive samples 
of the written language of 108 children 
considers that this index shows the greater 
differentiation of language structure in 
older and more intelligent children. 


Jersild and Ritzman (1938), using ex- 
tensive samples of the conversation of a 
group of very superior preschool children, 
report that there is a tendency for younger 
children to use a higher proportion of dif- 
ferent words in relation to the total num- 
ber of words spoken. Roughly every fourth 
word in their data was a “new” word, and 
one 3-hour period yielded only about half 
as many different words as three periods of 
3 hours each. 

Vocabulary Tests for Preschool Children. 
The first serious attempt to devise a vocab- 
ulary test for young children was made 
by M. E. Smith in 1926. In this test 203 
words were selected by a systematic sam- 
pling of the Thorndike (1921) 10,000-word 
list which had been checked against the 
voeabularies of a large number of children 
in order to eliminate words which these 
young children were almost certain not 
to know. Most of the words were elicited 
from the child by means of pictures, al- 
though no standard pictures were pro- 
vided. It is quite likely that the materials 
gathered by other investigators in attempt- 
ing to elicit the words of the Smith battery 
differ widely from those used in the norma- 
tive work. If the ehild failed to say the 
word in response to the appropriate pic- 
tures and questions, the examiner then 
asked another type of question in which 
the test word was used in such a way that 
the child could not answer the question un- 
less he understood the word involved. 
Credit for “knowledge” of the word was al- 
lowed if the child responded by using the 
word in the first type of test, or if he an- 
swered the second type of question cor- 
rectly. Thus the score on the test was 
made up of a composite of items, on some 
of which eredit was allowed for recalling 
and speaking the word in the test situation, 
and on others of which credit was allowed 
for mere indirect evidence that he “under- 
stood” the word. On quite a large number 
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of the test words no second form of the 
question is provided, however, and the 
word aetually must be said by the child 
before eredit is allowed. Smith reported a 
split-half reliability of .97 for a 2-year level 
with this test. On the basis of the fact 
that actual known total voeabularies were 
predicted fairly accurately by multiplying 
the total score by an appropriate multi- 
plier, she argues that total vocabulary can 
be estimated with this test. 

Williams and MeFarland (1937) point 
out, however, that such estimates are really 
only fair predictions of the total number 
of known words in the Thorndike list of 
10,000 words rather than accurate estimates 
of total vocabulary. M. E. Smith (1926) 
reports correlations of +.88 and +.84 with 
Descoeudres’ (1921) tests of language and 
Cobb's (1922) rearrangement of the Stan- 
ford-Binet vocabulary test as evidence of 
validity of the test. The figures given by 
Smith as the total vocabularies of 278 pre- 
school children ranging in age from 8 
months to 6 years are widely quoted as the 
best available material on vocabulary esti- 
mates at these ages, although it must be 
remembered in interpreting them that they 
are subject to the above-mentioned limita- 
tions. (See Table 4.) 

M. E. Smith’s vocabulary test was re- 
vised by Williams and MeFarland (1987), 
who overcame a number of these limita- 
tions. It is now known as the Smith-Wil- 
liams Vocabulary Test, and materials are 
available for two equivalent forms of 42 
words each. It has been applied in several 
of the investigations reported later in this 
chapter. The revision considerably reduces 
the administration time, yet a satisfactory 
reliability of +.96 is reported by the au- 
thors between Forms I and II for 359 chil- 
dren from 2 to 6 years of age. The pro- 
cedure has been modified to make for more 
rigid control of the recall method, and the 
test is given first as a recall test and later as 


TABLE 4 


Increase IN Size or Vocasunary IN RELA- 
TION To AGE 


(From M. E. Smith, 1926) 


Age Average Number 

Years Month N IQ of Words — Gain 

8 13 o 
10 17 1 1 
1 0 52 3 2 
1 3 19 19 16 
1 6 14 22 3 
1 9 M 118 96 
2 0 25 272 154 
2 6 14 446 174 
3 0 20 109 806 450 
3 6 26 106 1222 326 
4 0 26 109 1540 318 
4 6 32 109 1870 330 
5 0 20 108 2072 202 
5 6 27 110 2289 217 
6 0 9 108 2562 273 


a test of verbal recognition, This separates 
the administration of the two methods for 
the same word by the length of the test. 
Results are reported for 242 children who 
attended the Iowa preschool laboratories 
and for 64 orphanage children, but, since 
the authors emphasize that the original and 
also the revised tests are only relative 
measures and do not yield absolute figures 
on total vocabulary, no figures comparable 
with Smith's data are provided. The two 
groups tested could hardly be considered 
adequate normative samples since they had 
mean IQ's of 124 and 84. Grigsby (1932), 
using apparently a prepublication edition 
of the Smith-Williams Vocabulary Test on 
83 subjects between the ages of 2 years 8 
months, and 6 years 4 months, reports the 
mean vocabulary at 3 years as 1507, at 4 
years, 2148, at 5 years, 2527, and at 6 
years, 3054. These estimates are somewhat 
higher than those reported by M, E. Smith 
(1926). 
Another approach to the measurement 
of vocabulary was made by Van Alstyne 
— = ed 
(1929). This test, which takes 15 minutes 
to administer, is entirely a picture-vocabu- 
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lary test involving a series of pen-and-ink 
drawings with four items to a card. It is 
limited to 3-year-olds with regard to norms, 
and if children of other age levels are tested 
with it interpretations have to be made in 
terms of the 3-year-old norm. The child 
is expected only to point to the one object 
out of the four on each card which is 
named by the examiner and is not expected 
to speak the words. The test is thus lim- 
ited to “understood” vocabulary. The re- 
liability reported by the author is +.87 for 
split halves after using the Spearman- 
Brown prophecy formula. 

Ammons and. others (1948, 1949a, b, 
1950a, b), basing their work on Van Al- 
styne's (1929) technique, published a series 
of studies presenting the standardization of 
a “full-range picture vocabulary.test.” It 
is available from the author in two forms 
which are reported to have high reliability 
(from .93 to .987). Norms were based on 
30 representative cases per age level from 
2 to 17 years from both urban and rural 
areas, Ammons, Larson, and Shearn 
(1950b) reported vocabulary figures for a 
group of adults with this same test. Al- 
though responses were entirely nonverbal 
the results correlate .83 to .85 with the 
vocabulary test of the Stanford-Binet 
Form L. 

Word-Count Studies. Closely related to 
the general problem of vocabulary are the 
various word-count studies and frequency 
lists of words which have been published 
for various purposes. The most widely 
used is Thorndike’s Teacher's Word Book, 
which as originally published in 1921 listed. 
the 10,000 words most frequently en- 
countered in extensive samplings of adult 
writing, including large samplings of chil- 
dren’s literature. This list was revised and 
extended in 1931-1932 to include 20,000 
words, The tables indicate in which thou- 
sand the words fall, and, in the first 5000 


words, whether they fall in the first 500 
or the second 500 of each 1000. 

In 1944 Thorndike and Lorge published 
an extension to include the 30,000 most fre- 
quently occurring words using five different 
samplings covering a count of 120 juvenile 
books such as are approved in schools and 
libraries. The occurrences of these words 
were tabulated as they appeared in written 
material of various sorts and were not 
those actually used by children as in the 
International Kindergarten Union List. 
However, as Gansl (1939) and others indi- 
cate such lists serve as guides to the rela- 
tive difficulty of the voeabularies in various 
materials and have become standard re- 
search tools, Wesman and Seashore (1949) 
point out that there is a great difference 
between frequency of occurrence of words 
as revealed in the Thorndike-Lorge word 
list and the difficulty of the concepts in- 
volved in such vocabulary tests as those of 
the Stanford-Binet and the Wechsler-Belle- 
vue scales. 

A valuable list by Eaton (1940) has ap- 
peared, the Semantic Frequency List for 
English, French, German, and Spanish. lt 
is based on the first 6000 concepts rather 
than word forms, in frequency li: which 
have been compiled for the four languages 
separately and then combined. It was is- 
sued by the Committee on Modern Lan- 
guages of the American Council on Edu- 
cation. 

Other word lists which have been devised 
especially as spelling lists include the lists 
of Ayres (1915), E. Horn (1925), and many 
others. Of greatest interest to the child 
psychologist, however, are: the list of M. D. 
Horn (1926-19272), sometimes spoken of 
as the International Kindergarten Union 
List, which is based on words actually used 
orally by children before entering the first 
grade; Fitzgerald’s (19345) list, based on 
the letters written by elementary school 
children in life outside of school; and Rins- 
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land's (1945) list of over 25,000 words used 
by children in the first 8 grades in their 
conversations and compositions. Perhaps 
the most useful single source book on fre- 
quency word lists is that by Buckingham 
and Dolch (1936) called A Combined Word 
List, which presents data showing the de- 
gree of overlapping and disagreement on 
the frequencies of words in seven different 
word-count studies. A comparison of the 
Dale, Dolch, and Rinsland word lists has 
been published by Hildreth (1948). 

Zipf (1935) in his The Psycho-Biology of 
Language points out that the words which 
occur most frequently are quite short and 
that longer words are much more rare. 
After elaborate word-count investigations 
he proposes a theory of linguistic change 
based on economy of time and effort. He 
has subsequently (1942) analyzed the rec- 
ords from Fisher's (1934) study as well as 
Uhrbrock’s (1986) data and finds that his 
theory is substantiated in the oral lan- 
guage of young children, Skinner (1936) 
confirms Zipf's law with his use of the 
verbal summator, which has interesting pos- 
sibilities as a projective technique. Carroll 
(1938) suggests that the diversity of a small 
vocabulary sample has a definite relation to 
the total vocabulary. 

Hockett (1950), a linguist, considers that 
the fundamental speech habits of the indi- 
vidual are firmly established by the age of 
puberty and that the most important force 
shaping the dialect is the speech of other 
children. He believes that phonetic change 
occurs in a language through the continuity 
of tradition in successive generations of 
children. He indicates that the earliest 
speech of the child consists of a phonemie 
system much less fully differentiated than 
that of the adult, and that it develops by 
splits and eontrasts until a reasonable fae- 
simile of the adult phonemie system heard 
in the environment is attained. He finds a 
loss of linguistic flexibility at puberty when 


the sounds of one's own language sound 
“right” or “wrong” according to how closely 
they resemble those used by the peer group. 
If these claims are correct the implications 
for bilinguals and for foreign language 
teaching are indeed far reaching. 

Baker (1950) studied the pattern of vari- 
ous languages, and, in harmony with Zipf 
(1935), found that the more frequently 
words are used in a language the shorter 
they become. He also showed that the 
shorter the words the greater is the number 
of meanings they acquire. Thorndike 
(1937, 1938), while agreeing in general with 
the correctness of Zipf’s (1935) observa- 
tions, questions some of his interpretations. 
G. W. Allport (1936) in his review eriti- 
cizes the saving of time and effort theory 
and feels that the more universal process 
of cue reduction in learning is more impor- 
tant. He considers hearer needs rather 
than ease for the speaker to be the more 
important factor. Although he is not satis- 
fied with Zipf's interpretations, he admits 
that psychologists have nothing better to 
offer as interpretations of the mental coun- 
terparts of linguistic change. 

Of the studies which employ the free 
association technique those by Dolch (1927) 
and by Prescott (1929) are typical. Ele- 
mentary school children were asked to write 
all the words they could think of in 15 
minutes. The Prescott study showed an 
inerease in the average number of words 
given from 35 at 7 years to 157 at 13 
years, whereas the Doleh study showed a 
steady increase from 73 words for the aver- 
age second-grade child to 191 in the eighth 
grade. Shambaugh and Shambaugh (1928) 
used 400 stimulus words with 50 children 
in each grade from the fourth to the eighth 
inclusive. The stimulus words were chosen 
because of their close association with the 
daily lives of the children. The words were 
arranged in lists of 50, and no group of 
children responded to more than one list 
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of words, In all, 1851 children partici- Comprehensibility of Speech 


pated and were asked to write in 4 or 5 
words which they associated most closely 
with the stimulus word. The total number 
of words given ranged from 32,905 in 
grade 4 to 46,505 in grade 8, a total of 
230,631 being given in all grades. The 
number of different words listed ranged 
from 2102 in grade 4 to 3017 in grade 7, 
there being a marked drop in the eighth 
grade probably due to selective factors. In 
all grades a total of 4515 different words 
was given, 1309 of which were common to 
all grades. Interesting comparisons are 
made with the Thorndike and Horn lists. 
For example, 51 per cent of these 1309 
words common in the free associations of 
all grades from fourth to eighth were not 
found in Horn’s first 3000 words. Sham- 
baugh and Shambaugh (1928) also found 
98 words which occurred in their data with 
a frequency of 500 or more, 61 of which 
did not appear in Thorndike’s first 500 
words, 15 of which were not in his first 
1000, and it was necessary to go into the 
third 1000 of the words most frequently 
used in the Thorndike 10,000 word list to 
include all 98 words which oceurred with 
a frequency of 500 or more in the free 
association data. This study is cited in 
detail to illustrate the elusive nature of 
frequency word lists and the difficulty of 
making valid comparisons among them. 
Tinker, Hackner, and Wesley (1940) found 
that those who have higher vocabularies 
also have more rapid word associations. 
There was a correlation of +.83 between 
the quality of the associative response and 
vocabulary score. 

This type of approach appears in a more 
modern version in the “Studies in Word 
Fluency” by Gerwitz (1948a), who con- 
structed a series of eight tests for word 
fluency rhyming, alliterations, 


thing names, word output, ete. 


involving 


Adults usually have considerable diffi- 
culty in understanding the speech of young 
children. The degree of comprehensibility 
of the speech varies with a number of fac- 
tors, especially with the child's accuracy 
of sound reproduction, his voice quality, 
the hearer's familiarity with children in 
general and with the individual child in 
partieular, as well as with the stage of the 
child's linguistic development, and with the 
amount of baby-talk used by adults in the 
child's environment, which often makes for 
perseveration of infantile speech habits. 
This means that there are varying amounts 
of children's speech which either go un- 
recorded in the studies which employ long- 
hand or stenographie accounts of oral lan- 
guage, or that varying percentages of the 
flow of language are subject to separate 
treatment, owing to incomprehensibility. 
On the other hand, in spite of very poor 
pronunciation, there is much in children’s 
speech that can be understood and inter- 
preted correctly by adults who are familiar 
with ehildren. 

Since most of the major investigations 
of children’s spoken language have been 
made by longhand recording, the degree 
of ecomprehensibility, as well as the speed 
and accuracy of the recorder, is a vital 
problem in methodology. Day (1932) ob- 
tained quite high coefficients of correlation 
for most indices among the records made 
by three examiners who noted children's 
speech simultaneously. These satisfactory 
degrees of agreement: were obtained for in- 
dices based on samples of 25 responses. 
Even though the recorders did not always 
record the identical responses, errors, which 
were chiefly those of omission, did not ap- 
pear to be constant and did not appreciably 
affect the measures used whieh were based 
on the total sample. Betts (1934), how- 
ever, using the striet criterion of an elec- 
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trieal record of grade-school children’s oral 
compositions compared the relative com- 
pleteness and accuracy of four types of 
recording: that of court reporters, longhand 
recorders, shorthand recorders, and phone- 
ticians. Although the court reporters made 
the most complete records, they obtained 
only 80.4 per cent of the material. This 
was secured with an accuracy of 84.9 per 
cent. Shorthand reporters had the next 
most complete records with only 53.3 per 
cent of the material, and their accuracy 
was 82.9. Longhand recording yielded 
only 32 per cent of the flow of speech, 
but the accuracy remained high (83.9 per 
cent). Phoneticians had the most incom- 
plete records, but the most accurate, as 
they noted only 14.9 per cent of the ma- 
terial with an accuracy of 87.6 per cent. 
The incompleteness of all these types of 
record is probably very significant from the 
standpoint of methodology. It is all the 
more important when it is remembered that 
the oral compositions were by fourth-, 
fifth-, and sixth-grade children whose speech 
undoubtedly was much more comprehen- 
sible than that of preschool children, and 
that the compositions had common con- 
tent, being based on a short motion picture 
which the children had seen in school. The 
greater length of the sentences found at 
this age level, however, probably operated 
to reduce the completeness and accuracy 
in comparison with records on younger 
children. 

Some investigators of children’s language 
development do not mention the incom- 
prehensibility of children’s speech, yet from 
the percentage of incomprehensible re- 
sponses reported by other authors at the 
same ages it seems unlikely that any in- 
vestigators could have understood 100 per 
cent of what the children said. Such stud- 
ies should probably be interpreted as hav- 
ing recorded only comprehensible responses. 
Shirley (1933a, p. 293) states that incom- 


prehensible vocalization attained its high- 
est frequency in the period between 12 and 
18 months; after 82 weeks it reached a low 
level and thereafter (up to 2 years of age) 
varied around 10 per cent.” McCarthy 
(1930) found 26 per cent of the responses 
of her 18-month-old children were compre- 
hensible, 67 per cent of the responses of the 
2-year-olds, 80 per cent at 2% years, 93 
per cent at 3 years, and practically all 
responses from 3% years on. At most age 
levels the speech of the boys was much less 
readily understood than that of the girls. 
Day (1932) found about 35 per cent of the 
responses of the 2-year-old twins incompre- 
hensible and only about 7 per cent of the 
responses of the 3-year-olds. Fisher (1934) 
reports that 8.1 per cent of the responses 
of her superior group, ranging in age from 
18 to 60 months, consisted of “non-verbal 
speech.” Young (1941) reports her data 
in terms of the mean number of compre- 
hensible words spoken per 10-minute pe- 
riod. The results are in close agreement 
with Smith’s (1926) figures, showing in- 
creases from about 20 words at 30 months 
to about 70 at 54 months. 

Articulation. Wellman, Case, Mengert, 
and Bradbury (1931) report a correlation 
of +.80 between age and the ability to give 
sounds correctly in their very detailed ex- 
amination of 204 preschool children. They 
report that at 2 years approximately 32 
per cent of the total number of sounds 
were given correctly, at 3 years 63 per cent, 
at 4 years 77 per cent, at 5 years 88 per 
cent, and at 6 years 89 per cent. The most 
marked increases in accuracy of articulation 
of all types of sounds appeared between 2 
and 3 years of age. E. A. Davis (1937a) 
used a crude seven-point rating scale in 
conjunction with her very extensive investi- 
gation and reports that 75.7 per cent of the 
5\4-year-olds, 90.9 per cent of the 61-year- 
olds, and 90.4 per cent of the 9%-year-olds 
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had “perfect articulation” in a representa- 
tive group of 173 singletons with siblings. 
Poole (1934) tested 140 preschool children 
for the ability to artieulate 23 consonant 
sounds in words by evoking isolated words 
as responses to objects, pietures, and ques- 
tions, but she does not describe the test it- 
self or supply the materials and questions. 
She reports that the sounds that the child 
uses most often in his everyday conversa- 
tion are the ones in which he shows the 
greatest ability in articulation. Slightly 
over 64 per cent of the sounds that appear 
most often in the words of these children’s 
conversations are articulated correctly be- 
fore the age of 4% years. The median child 
at 6% years articulated all 23 consonant 
sounds correctly. Poole states that a nor- 
mally developing child should be able to 
articulate all sounds by at least 8 years and 
that failure to make notable progress in 
articulation at 6 years indicates that a 
speech therapist should be consulted. In 
another briefly reported study by Templin 
and Steer (1939) an apparently good ar- 
ticulation test was used, although the vo- 
eabulary load cannot be determined since 
the test words are not published. It tests 
for 84 sounds with one sound per word be- 
ing tested. The test takes from 7 to 40 
minutes to administer and was given to 93 
children ranging in age from 1 year 1l 
months to 4 years 9 months. 
Approximately 2000 children in grades 1 
to 6 were tested for 66 consonants and con- 
sonant blends with a modifieation of the 
Detroit Artieulation Test in a study by 
Roe and Milisen (1942). The mean num- 
ber of errors per child dropped markedly 
from 13.30 in grade 1 to 7.62 in grade 4, 
but showed no significant change from 
grades 4 to 6. Single consonant sounds ar- 
ranged from most to least difficult were: 
z, ^, 0, ds, d, s, g, 8, V, t, b, tf, r, k, f, f, p, 
l, y, w, and the most diffieult consonant 
blends were, in order, st, str, sk, dr, and fl. 


Sayler (1949) carried the work of Roe 
and Milisen (1942) through grades 7 to 12 
testing individually 1998 children with a 
test of 56 sentences which were read orally. 
She found very little improvement in ar- 
ticulation in grades 7 to 10, some improve- 
ment in grades 10 and 11, but articulation 
in grade 12 was no better than in grade 11. 
More boys than girls made articulatory 
errors in all grades but the twelfth. Con- 
sistent improvement was noted in the f, d, 
and t sounds, The phonemes showing the 
most improvement were the 9, f, z, a nd t. 

A group of 207 children from 18 to 54 
months was studied by Metraux (1950) 
using phonetic transcripts. She found 
vowel production to be more than 90 per 
cent correct by 30 months of age, but this 
level of correctness was not attained in 
consonant production until 54 months. She 
gives splendid brief descriptions of the 
speech of a typical child at each of seven 
age levels, treating pronunciation, voice, 
repetitions, relation of language to activi- 
ties and to other people, as well as mani- 
festations of tensional outlets and illustra- 
tive excerpts. 

Spriestersbaeh and Curtis ( 1951) sum- 
marized several unpublished M.A. disserta- 
tions done under their direction at Iowa 
which involved detailed testing for the dis- 
crimination and articulation of certain 
speech sounds in approximately 400 chil- 
dren from kindergarten to sixth grade. 
They conclude that children who misarticu- 
late speech sounds do so inconsistently and 
that the inconsistencies can be accounted 
for on a lawful basis. Sound diserimina- 
tion errors were only about one-third as 
frequent as articulatory errors. Older chil- 
dren tended to be more consistent in their 
misarticulations than younger ones. 

A speech-defective group was found by 
Metraux (1942) to be inferior in the oral 
reproduction of consonant sounds heard on 
a record, whereas there was no difference 
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between them and a group of normal speak- 
ers on reproduction of the vowel sounds. 
Boys had a higher auditory memory span 
than girls in this study. Sheridan (1945), 
who studied the speech of 650 children 
under 5 years of age, believes that artieula- 
tory defeets are due to auditory confusions 
and not to muscular incoordination. 

Templin (1943), testing more than 300 
elementary school children on speech sound 
discrimination, found practically no correla- 
tion with degree of hearing loss. Correla- 
tions of approximately —.20 with various 
measures of achievement were obtained. In 
all grades more errors oceurred with sounds 
in the medial and final positions than in 
the initial position. Sheridan (1945) re- 
ported that initial consonants appear before 
central and terminal ones. Reid (1947), 
using similar techniques, concluded that the 
ability to distinguish between speech sounds 
is the outstanding factor related to articu- 
latory defects and to the responsiveness to 
special speech training. 

In Templin’s elaborate cross-sectional 
study the mean per cent of correct articu- 
lation scores yielded steady growth curves 
and increased from 56.6 + at 3 years to 94.8 
at 8 years Most of the improvement was 
in the consonants, especially in the conso- 
nant blends. She too found that initial 
consonant sounds were mastered first and 
final consonants were perfected last. 

The most elaborate attempt to test for 
all the phonetic elements in all positions is 
by Wellman, Case, Mengert, and Bradbury 
(1931). This test, however, is extremely 
long, involving 583 sounds to be tested for 
by eliciting 352 test words with a variety 
of unstandardized pictures and questions. 
Only 75 per cent of the test words occur in 
the first 2000 words of the Thorndike Word 
List, and 7 per cent of them are not listed 
in Horn’s 2500 words most commonly used 


1 From prepublication data made available through 
the courtesy of Dr. Templin. 


by children of kindergarten age. Many of 
the sounds tested for are of rare occur- 
rence in the language and hence are rela- 
tively unimportant as far as a child’s ar- 
ticulation is concerned (McCarthy, 1935). 
Similar criticisms can be made of the West: 
Test (1933), the Detroit Test by Stoddard 
and Languin (1934), the Voegelin-Adams 
Test (1934), and to a lesser extent of the 
Blanton-Stinchfield Test (1926), which tests 
for 100 sounds with 100 test words with 
standardized pictures. 

Henrikson (1948) criticized Wood's 
(1946) articulation test which he says as- 
sumes that the various consonants occur 
in the three positions with equal frequency. 
He finds that this assumption is only ap- 
proximately satisfied for no more than three 
infrequently occurring phonemes. Signifi- 
cant variations from the expected frequen- 
cies occurred for all other phonemes. 

As part of the development of their lan- 
guage achievement scale, Little and Wil- 
liams (1937) modified the speech sounds 
test originally devised by Wellman and her 
collaborators (1931). They eliminated the 
testing for all sounds in medial positions 
and included only those sounds which occur 
in the first 1000 of the International Kin- 
dergarten Union List. The revised list of 
speech sounds was divided into seven steps 
according to level of difficulty as estab- 
lished by Wellman et al., and a child was 
given 1 point for any 3 sounds pronounced 
correctly at each of the seven levels of 
difficulty, with 7 the maximum score. They 
also devised a measure of intelligibility of 
children’s speech by securing a sample of 
50 syllables which Williams had previously 
found had a predicted reliability of +.94. 
The child is assigned a score of 2 points for 
each syllable pronounced correctly, 1 point. 
for each syllable mispronounced but intel- 
ligible to an observer not familiar with the 
child's idiosyncrasies, and 0 for syllables 
not intelligible to an observer who was not 
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accustomed to the child's speech. Data are 
presented on 285 eases in which rapid im- 
provement in speech sounds and intelligibil- 
ity scores were found up to the forty-eighth 
month, at which time there occurred a 
leveling-off of the curve for both these func- 
tions when the children had attained almost 
maximum scores. 

MeCarthy (1935) made a preliminary re- 
port on the development of an articulation 
test for young children designed to over- 
come many of the difficulties of previously 
published tests. It is based on the fre- 
queney of English speech sounds as they 
oceur in the eount of 100,000 words by G. 
Dewey (1923), who employed the Fonetic 
Key Alfabet approved by the Simplified 
Spelling Board. It is designed to elicit 46 
test words which include 95 test sounds ac- 
counting for 94 per cent of the total num- 
ber of sounds in the Dewey sample of adult. 
language and for 90 per cent of the sounds 
occurring in the Horn list. All the test 
words are taken from the first 1000 words 
used by kindergarten children, and hence 
should not place a serious vocabulary bur- 
den on children of 3 and 4 years. 

A so-called *nondiagnostie articulation 
test” devised by Templin (19475) appears 
to have considerable promise. It tests for 
50 sounds, selected as important for articu- 
latory development, in 40 words or in 19 
sentences. Reliabilities obtained by the re- 
test and intertest methods were all above 
.89. Correlations with CA were +.64 and 
with MA +.71. The test is still in the 
process of standardization. 

There has been considerable difference of 
opinion among workers in this field as to 
whether articulation tests should employ the 
method of eliciting the words in the child’s 
spontaneous manner by showing pictures or 
asking appropriate questions, or whether 
the examiner may pronounce the test words 
for the child in an effort to elicit them. 
Most writers have scrupulously avoided say- 


ing the word for the child, fearing that im- 
mediate imitation might occur which would 
fail to reveal habitual faulty sounds. Mor- 
rison (1914-1915) and others, however, 
have reported that when the children are 
asked to repeat sounds as well as they can 
in imitation of the examiner, practically 
none of the sounds are pronounced cor- 
rectly simply from hearing the correct form. 

Templin (1947a) administered an articu- 
lation test to 100 preschool children. She 
found no difference in measured articula- 
tion scores when words were uttered spon- 
taneously and when they were repeated in 
imitation of the examiner. She also found 
that it made little difference what word 
was used to test for a specific sound. It 
appears, then, that if the child habitually 
mispronounces a sound he will give only 
his own approximation to the sound in the 
test situation, even though he has just heard 
the correct form. Certain forms of care- 
less speech might be eliminated in such a 
method, but if the child is actually unable 
to pronounce the correct forms or habitu- 
ally fails to use them, the imitative method 
should reveal such defects just as readily 
as the eliciting of the child’s natural way 
of saying the word independent of the im- 
mediate example of the examiner. 

In general, all these tests are very long 
and they test for rarely occurring sounds 
with words which involve an excessive vo- 
eabulary burden for young children. The 
two exceptions to this appear to be those 
devised by Little and Williams (1937) and 
one reported by Templin (19475). 

Fairbanks et al. (1949a, b) studied voice 
breaks in oscillograph recordings of the 
voices of 7-, 8-, 10-, and 14-year-olds. 
They found 1 voice break for every 14 
words. The pitch levels were about one 
octave above the usual level for adult 
males. The voice breaks occurred in girls 
as well as in boys and appeared in the 
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voices of both pre-adolescents and adoles- 
cents. 

Studies of the incidence of speech defec- 
tives vary greatly in that they all employ 
different criteria of what constitutes à 
speech defect. Some are concerned only 
with artieulatory difficulties exclusive of 
stuttering; others emphasize cases of stutter- 
ing to the exclusion of other problems. The 
methods of determining whether or not the 
child has a speech defect vary greatly, and 
much depends upon teachers’ sensitiveness 
to such matters. Some teachers are much 
more aware of minor speech difficulties than 
others, and this results in percentages vary- 
ing from about 2 to 25 per cent. Many of 
the studies report only the total number 
of speech defectives located without giving 
the size of the population from which they 
were drawn. 

The whole area of speech defects is such 
an important, extensive, and highly special- 
ized field that no attempt can be made 
within the compass of this chapter to treat 
it adequately. However, one very impor- 
tant problem which arises for the child 
psychologist is determining whether a child 
is or is not a speech defective, and when 
the aid of a speech therapist is indicated. 
As has already been shown, the vast ma- 
jority of children go through a period of 
baby-talk. For many children this is rela- 
tively brief and the articulatory imperfee- 
tions are comparatively unimportant, for 
the children usually develop correct speech 
habits quite early. On the other hand, a 
fairly large number of children have quite 
marked articulatory defeets in their baby- 
talk which for various reasons persist for 
some time, even well into the elementary 
school period. It is an important practical 
problem for the clinician to be able to dis- 
tinguish between the children who are likely 
to outgrow their infantile speech patterns 
at a reasonably normal age and those who 


need speech training from a specialist in 
order to overcome their articulatory defects. 
Too early introduction of formal speech 
training of young children who may out- 
grow their infantile speech without help, or 
whose speech infantilisms are only a symp- 
tom of general emotional immaturity, may 
make these children speech-conscious and 
result in their refusal to talk. With such 
children, practice in talking may be more 
essential than drill on correctness of articu- 
lation for a time. Gain in self-confidence, 
increased independence, and social contacts 
often do much to improve the speech diffi- 
culties. 

For the few children whose speech is so 
defective that they are not likely to over- 
come the difficulty without special training, 
it is desirable to have a measuring instru- 
ment to evaluate and diagnose the serious- 
ness of the articulatory defect. A study 
by Sommer (1932) indicated that group 
training was quite effective with nursery 
school and kindergarten children. Her ex- 
perimental group which received training 
improved 57 per cent, as compared with 
the control group which improved 28 per 
cent without training. This shows that, 
whereas in a group of children certain im- 
provement occurs with maturation alone, 
speech training such as Sommer gave brings 
about twice as much improvement. 

Springob (1930) selected as speech de- 
fectives children whose errors as detected 
with the Blanton-Stinchfield Articulation 
Test were 20 or more after the age of 4 
years. A plot of the number of speech 
errors against age shows a distinct drop- 
ping-out of errors in his 5- and 6-year 
groups with a few exceptional cases per- 
sisting in a large number of errors at these 
ages. These apparently are the children in 
need of therapy. Town (1921), after ana- 
lyzing the speech of 42 children for speech 
defects, states: 
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It was found impossible on the basis of 
the examination results to divide the class 
into two groups, one of which contained 
children with perfect speech, and the other 
of which contained children with defective 
speech. In speech, as in other abilities, the 
transition is so gradual from normal per- 
formance to defective performance that it 
does not permit of an absolute dividing 
line. 


However, 10 of her 42 eases were judged 
to have sufficiently defeetive speech to need 
correetive work. 

Fuller (1936) showed that when kinder- 
garten children with foreign-language handi- 
caps were given speech training there were 
fewer failures of promotion in the early 
grades and that IQ's were apparently in- 
creased as much as 10 points by two se- 
mesters of speech training. 

Tt appears, however, that speech correc- 
tion with children of functional articulatory 
defects operates on the level of treating 
symptoms rather than causes. If the basic 
causes are still operative, little will be ac- 
complished in the way of permanent cure. 
If results are not evident fairly promptly, 
group or individual psychotherapy and gen- 
eral improvement of the child’s mental 
health should be undertaken. (See the 
study by Wood (1946) in the section, 
“Language Disorder Syndromes and Per- 
sonality Development,” p. 608.) The field 
of speech correction was summarized for 
educators by W. Johnson et al. in Speech 
Handicapped School Children (1948). A 
more popular presentation for parents of 
speech-defective children is Speech Prob- 
lems of Children (1950) also edited by W. 
Johnson. 


Quantitative Measures 


There are two types of studies which 
undertake to determine only quantity and 
rate of speech output without reference to 


the quality of the expression or to any de- 
tails of the complexities of sentence struc- 
ture. These studies are limited in scope 
but have the advantage of objectivity. 
Studies of the amount and rate of talking 
are involved here as well as studies pre- 
senting data on length of response. The 
latter, however, are usually more elaborate 
studies in which length of response is only 
one aspect of linguistic development meas- 
ured, 

Amount and Rate of Talking. Gesell 
(1925) reported on the results of a com- 
plete 24-hour record of the vocal activities 
of a 6-month-old child who spent 3 per 
cent of its waking time in vocal activity. 
He says: “There were 104 separate mo- 
ments of vocalization during the day, vary- 
ing in complexity from 1-letter sounds to 
32 repeated syllables; 75 sounds and com- 
binations of sounds were used.” The Bran- 
denburgs (1919) reported on a child who 
at the age of 40 months used 11,623 words 
in a day, or an average of 950 words per 
hour, and by 52 months of age this same 
child used 14,930 words in a day. They 
compare these data with a study by Nice 
(1917) in which a child of 63 months used 
10,500 words in a day and with one by 
Bell (1903) in which a child at 3% years 
used 15,230 and another at 4 years used 
14,996 words in a day. These are undoubt- 
edly reports on children who were very 
precocious in linguistic development and 
who were undoubtedly encouraged to con- 
verse freely at home, but they serve to 
show the important róle that conversation 
ean play in the life of a young child. 

There are very marked individual differ- 
ences in loquacity, for McCarthy (1930) 
found that among 140 children observed 
under similar conditions the time required 
to record 50 consecutive responses varied 
from 7 to 50 minutes. Fisher (1934), who 
recorded the responses of a group of 72 
children with a mean IQ of 132.6 for 9 
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hours of free play, found that the average 
number of remarks per hour ranged from 
23 to 192, with a mean at 92. There was 
a correlation of +.56 between CA and the 
number of remarks per hour. M. E. Smith 
(1926) recorded children’s responses for 1 
hour during free play. This measure 
showed a steady increase from a mean of 
78 words per hour for 2-year-olds to 400 
words per hour at 4 years of age, with 
practically no change from 4 to 5 years. 
She states: 


The average total number of words used 
to the hour shows a regular increase with 
age; but the variability is too great from 
child to child for it to be an adequate 
criterion. In fact, this number ranges from 
Ò to 1100 words for the entire group stud- 
ied. The length of sentence, that is, the 
number of words to the sentence, seems to 
be a much better measure [p. 17]. 


A study by Olson and Koetzle (1936) 
presented a technique for securing a quan- 
titative statement of the amount and rate 
of talking. The groups they used were 
small and highly selected, so the study is 
chiefly of value from the methodological 
standpoint. It involves the use of a me- 
chanical hand tally and a time-out stop- 
watch in a modification of Olson’s (1929) 
short-sample technique of observation. 
Records were made for two l-minute pe- 
riods per day for 15 days. The examiner 
actuated the counter for each word heard 
and started and stopped the stop-wateh as 
the child talked until a whole minute of 
continuous talking had elapsed. Measures 
of rate of talking were made in similar 
fashion, using 6 samples of 30 seconds 
each distributed over 6 weeks. Observers 
checked the reliability of the method against 
reading aloud and found a correlation of 
+.99 between the number of words re- 
corded and the actual number of words in 
the passages read from a book. The mean 


error was 1.4 words in 12 samples of 144 
words each, and the errors were in the di- 
rection of omission. The reliability of the 
amount records as measured by comparison 
of odd and even observations was +.93 
after application of the Spearman-Brown 
prophecy formula. Rate samples were quite 
unreliable, but the authors believe that the 
reliability could be made satisfactory by in- 
creasing the number and length of the ob- 
servation samples. It was found that the 
child who talked most talked seven times 
as much as the child who talked least, and 


. that the most rapid talker spoke 1.4 times 


as fast as the slowest. Amount scores cor- 
related +.40 in the nursery school and 4-.73 
in the kindergarten with teachers’ ratings 
of the quantity of the child’s verbal out- 
put as measured on a five-point graphie 
rating scale. Amount scores showed a cor- 
relation of only +.14 and rate scores a 
correlation of only +.02 with IQ on the 
Kuhlmann-Binet. The two types of scores 
correlated only +.13 with each other. 

Jersild and Ritzman (1938) reanalyzed 
the same data used by Fisher (1934) with 
the addition of 16 more cases. They state 
that the increase in sheer quantity of speech 
is perhaps the most obvious indication of 
the rapid development of language in the 
early years of childhood, They also note 
a decelerating rate of increase around 4 to 
5 years. The average half-yearly increase 
in amount of talking between 24 and 48 
months for these bright children was 66 
per cent. 

Young (1941) determined the number of 
comprehensible words spoken per 10-minute 
period. This measure showed a steady in- 
crease up to 60 months of age and reflected 
all the group differences, such as difference 
in sex, socio-economic status, and situation 
which were revealed in the other analyses 
in her study. 

Gerwitz (1948a, b) measured "word flu- 
ency" in a group of 38 children 5 and 6 


544 LANGUAGE DEVELOPMENT IN CHILDREN 


years of age by means of a free associa- 
tion technique. As might have been an- 
ticipated, he found a higher relation to MA 
than to CA, substantial correlations (.67) 
with other measures of vocabulary, and low 
insignificant correlations with a wide variety 
of other measures. As the numbers were 
small and reliability was determined on only 
one variable, the elaborate statistical treat- 
ment hardly seems warranted. 

Length of Response. As noted earlier, 
the child uses his first words as whole sen- 
tences, but with the increase in vocabulary 
which soon follows he begins to combine 
words in varying numbers. One of the 
most objective and easily determined in- 
dices of language growth is the increase in 
length of response which has been reported 
by most investigators. A number of the 
studies on speech development in preschool 
children have employed similar methods and 
hence have yielded fairly comparable re- 
sults, which are shown in Table 5. In 
general this table reveals quite striking 
agreement among a variety of workers, each 
employing a different group of subjects and 
slightly varying methods. Most of the dis- 
crepancies which appear can be accounted 
for in terms of known selective factors or 
by differences in the methods of recording 
and analysis. 

The data reported by MeCarthy (1930), 
those on E. A. Davis's (1937a) singletons, 
and those reported by Templin (1953a) are 
the most comparable sinee they were se- 
leeted so as to be representative of the 
population on the basis of paternal occu- 
pation.  Fisher's (1934) group, being a 
gifted group intellectually, yields much 
higher mean length of response at all ages. 
Day (1932) found that her twins, selected 
by the same criteria as used in the Me- 
Carthy study, were seriously retarded in 
this aspect of language development, and 
Howard (1934) found a group of 5-year- 
old triplets also seriously retarded in lan- 


guage development. In this connection it 
is interesting to note that the reports avail- 
able on the language development of the 
Dionne quintuplets reveal that they were 
more seriously retarded in language devel- 
opment than twins and perhaps more so 
than triplets. It is indeed unfortunate that 
the data were not recorded and reported 
in such a manner as to make the results 
on the quintuplets directly comparable with 
this accumulated body of knowledge. (See 
section on effects of environmental factors, 
pp. 584-597.) 

The results from the McCarthy (1930), 
Day (1932), Shirley (1933a), E. A. Davis 
(1937a), and Shire (1945) studies, and the 
data from the adult situation in the M. 
E. Smith (1935a) study, as well as from 
the Hahn (1948) and Templin studies, were 
taken when the child was alone with the 
examiner. In the M. E. Smith (1926) 
study, the Fisher (1934) study, the child- 
child situation data from the M. E. Smith 
(1935a, 1939) studies, and in the Young 
(1941) study all records were taken while 
the children were engaged with other chil- 
dren in free play situations in nursery 
schools. As may be seen by a comparison 
of the adult and child situations (Smith, 
1935a), children appeared to use somewhat 
longer sentences when alone with an adult 
than when engaged in conversation with 
other children, but since different numbers 
of cases were used in the two groups the 
comparison is obscured. The situation is 
reversed, however, when the children have 
an audience of other children, as in the 
first-grade “show-and-tell” classroom situa- 
tion of Hahn’s (1948) investigation. The 
same children used sentences averaging 10.4 
words before a group but only 6.9 words 
per sentence on the average when convers- 
ing with an adult. 

The data reported by Shirley (1933a) are 
really longitudinal and represent the same 
measures taken on the same group of chil- 
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dren at successive ages. All the other stud- 
ies are of the cross-sectional type. In the 
E. A. Davis (1937a) twin group quite a 
number of the cases at 5% and 6% years 
are the same cases used at an earlier age 
by Day (1932), although the exact amount 
of overlap is not specified. In some of 
M. E. Smith’s studies the same children 
have contributed records at various ages, 
but it is difficult if not impossible to de- 
termine the number of overlapping cases 
from age to age. In Fisher’s (1934) data 
10 of her 72 records were obtained by hav- 
ing two records on the same cases about. 
1 year apart. 

In M. E. Smith's (1926) study data were 
based on l-hour conversations in the free 
play situation. In Fisher's (1934) study 
the data represent 9 hours of recording of 
spontaneous conversation during free play 
taken in 3 periods of 3 hours each, and in 
Young's (1941) study they are based on 
28 periods of 10 minutes each distributed 
over four different types of situations in 
the nursery school. These two studies may 
be thought of as the most intensive since 
they have the largest samples of conver- 
sation per child. The McCarthy (1930), 
Day (1932), Shirley (1933a), M. E. Smith 
(1935a, 1939), E. A. Davis (19374), Shire 
(1945), and Templin (1953a) studies em- 
ployed 50 responses which have proved to 
be a sufficiently reliable sample for most 
purposes, provided the situation remains 
constant. Young's study was primarily 
concerned with a comparison of relief cases 
and privileged nursery school children, so 
her data are necessarily broken according 
to socio-economic level. It should also be 
mentioned at this point that the Davis, 
Day, McCarthy, and Smith (19354) studies 
found marked and consistent differences in 
length of sentence with change in socio- 
economic level. This matter will be dis- 
cussed in more detail in a later section. 
(See pp. 586-587.) 


The Templin investigation has data on 
the largest number of children over the 
widest age range of any of the major lan- 
guage investigations. Furthermore, it pro- 
vides data on vocabulary, articulation, and 
sentence structure for the same children. 
The study by Anastasi and D'Angelo 
(1952), reported in Table 5, is significant 
as it is the first study giving data on 
length of sentence by Negro and white 
children equated in age, sex, socio-economic 
status, and intelligence. In this study 60 
responses were recorded for all subjects and 
the results were based on the last 50 be- 
cause McCarthy’s (1930) data showed that: 
the first 10 responses were slightly shorter 
on the average than later groups of 10. 
The findings will be discussed in more de- 
tail in the section on racial differences. 
(See pp. 586-587.) 

Shire (1945), in an unpublished doctoral 
dissertation at Fordham University, studied 
300 first-grade parochial school children 
having an average IQ of 108 at an aver- 
age age of 6% years. Her method of 
gathering data for measuring language ma- 
turity in the prediction of success in first- 
grade reading was comparable to that of 
McCarthy, Day, and Davis. Shire’s pro- 
cedure differed from that of Davis’s in that 
she used play materials of equal interest 
value to both boys and girls. It may be 
seen from Table 5 that Davis’s and Shire’s 
data are in close agreement in regard to 
length of response, although in this meas- 
ure and in others Shire’s group seems some- 
what advanced in comparison with Davis's 
and appears more like an upward extension 
of the McCarthy (1930) data. Templin’s 
group seems even more accelerated in length 
of response. A possible explanation may 
lie in the greater permissiveness and less- 
ened rigidity in parental methods of child 
care in recent years. It is probable that 
Davis's penalizing of the girls in her choice 
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of toys lowered her averages for the total 
age levels. 

In general, it may be seen that the child 
of 18 months is still essentially in the 1- 
word-sentence stage and that he is just be- 
ginning to combine words. A year later, 
sentences of 2 or 3 words are most typical, 
and by 31% years complete sentences aver- 
aging about 4 words each are used. By 
615 years the mean length of sentence is 
about 5 words, and by early elementary 
school years it appears to level off at about 
7 words. Note should be made at this 
point regarding sex differences in length of 
response in favor of girls which appear 


fairly consistently in Table 5. More de- 


This same measure has been applied to 
written language as well as to spoken lan- 
guage. The best available data on the 
length of sentence in written compositions 
are supplied by Heider and Heider (19406), 
who present data for 817 normal cases aged 
8 to 14 years who wrote compositions based 
on a short movie they had seen. It is in- 
teresting to compare these figures with those 
by Stormzand and O'Shea (1924) based on 
10,000 sentences collected from children’s 
compositions and letters in various grades 
as well as with length of sentence in adult. 
writing as represented by the works of such 
writers as Macaulay, Stevenson and others. 
(See Table 6.) 


TABLE 6 


MEAN NUMBER or WORDS PER SENTENCE IN WRITTEN COMPOSITIONS BY AGBE AND SCHOOL GRADE 


College 
Age gs | 9 | 10 | u | 12 | 13 | 14 College | Upper | Laus 
Grade 3 4 5 6 7 8 9 10 11 12 Class- 

men 
men 

Heider and 
Heider 10.2 | 10.9 | 11.1 | 11.1 | 12.8 | 13.7 | 13.9 
Stormzand 
and O'Shea 11.1 12.0 | 13.5 | 15.2 | 17.3 | 17.8 | 18.0 | 19.8 | 19.9 | 21.5 | 20.0 


tailed discussion of this problem will be 
presented in the seetion on sex differences. 
(Sce pp. 577-581.) 

The measure of sentence length was first 
suggested by Nice (1925), who deseribed 
four stages of sentence development. The 
complete sentence stage, she said, did not 
appear until after 4 years of age. Nice 
pointed out tbat the complete sentence usu- 
ally consisted of 6 to 8 words and was char- 
acterized by mastery of inflections, These 
conclusions, based on observations of only 
a few children and made before any of the 
quantitative studies had appeared, afforded 
a fairly accurate forecast of what was in 
store for later investigators. 


J. E. Anderson (1937) also reports data 
on sentence length for 150-word samples 
from the compositions of college students; 
he obtained a mean length of written sen- 
tence at the college level of 20.4 words. 
He reports, however, that such short sam- 
ples do not yield adequately reliable meas- 
ures. 

Apparently, then, sentence length is a 
measure which continues to show increase 
in normal children until maturity. The 
use of the measure has been criticized by 
some writers, and a few substitute meas- 
ures have been suggested, but none seems 
to have superseded the mean length of sen- 
tence for a reliable, easily determined, ob- 
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jective, quantitative, and easily understood 
measure of linguistic maturity. 

LaBrant (1933) used the mean length of 
clause in her study, for she argued that 
division into sentences may be rather arbi- 
trary, especially in the compositions of chil- 
dren who have not mastered punctuation 
and who may write several run-on clauses 
as a single sentence. LaBrant argues that 
the counting of predicates is easier, more 
objective, and psychologically more sound. 
The length of clause she found remains 
fairly constant in grades 4 to 12, although 
the subordination index, or ratio of sub- 
ordinate to coordinate clauses, shows an in- 
crease, Apparently length of elause is some- 
what controlled or restricted by the struc- 
ture of the language, and whatever increase 
in sentence length occurs at higher age 
levels is brought about largely through the 
addition of more subordinate clauses. J. E. 
Anderson (1937) determined subordination 
indices for samples of 150 words each, taken 
from four different compositions written by 
college students, and found very low relia- 
bilities averaging only +.07. Subordination 
indices based on two suecessive samples of 
this length taken from the same composi- 
tions correlated only +.23. The mean num- 
ber of words to the sentence yielded relia- 
bilities of only +.31 and +.35 when simi- 
larly treated. E. A. Davis (1941) found 
that the index of subordination was slightly 
higher in written than in oral produets. 

E. A. Davis (19375) also compared the 
relative merits of the longest sentences with 
the mean length of all sentences. The meas- 
ures of the longest. sentence and that of the 
five longest. sentences she found exaggerate 
developmental trends and group differences 
and tend to throw them into relief. Al- 
though they undoubtedly are a better in- 
dication of the child's maximum linguistic 
capacity at the time than the mean of all 
the sentences, they do not afford as reliable 
measures, especially at lower ages, as the 


mean length of all sentences. The longest 
sentence and the mean of the five longest 
sentences in a sample have the advantage 
of ease of computation, but there is eon- 
siderable sacrifice in reliability when either 
of these short-cut methods is employed, 
which is more serious at younger age levels. 
Davis advocates the use of the mean of the 
five longest sentences, but the writer is of 
the opinion that the use of this measure 
should be restricted to rough group com- 
parisons. 


Sentence Structure and Grammatical 
Form 

Most students of children’s language de- 
velopment have been concerned not only 
with the quantitative approach in terms of 
length of responses, but they have also at- 
tempted some form of qualitative analysis 
to reveal the improvement in sentence 
structure which takes place as the ehild 
develops. 

Emphasis has been placed on sentence 
structure because of the necessity of guid- 
ing children’s writing and because of the 
róle of grammar in the school curriculum, 
Symonds and Daringer (1930) state: 


Sentence structure in a language is a key 
to the logic and structure of thinking, inas- 
much as the sentence is the smallest com- 
plete unit of thought. Growth in the 
power to form complete, concise, balanced, 
consistent sentences is an index of the 
growth in clear and accurate thinking. 


The biographical studies usually give an- 
ecdotal accounts of the first sentence, but 
make little or no attempt to trace sentence 
formation further. According to a sum- 
mary of these observations in the Twenty- 
eighth Yearbook of the National Society 
for the Study of Education, the time of 
the appearance of the first sentence is re- 
ported from the fifteenth to the twenty- 
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sixth month by Moore (1896), Bateman 
(1914), Drummond (1916), Nice (1925), 
Guillaume (1927a), and Stern (1930). Nice 
(1925) reports the average age of the ap- 
pearance of the first sentence for 20 chil- 
dren as 17.5 months. Shirley (1933a, 
1933b) calls attention to the marked per- 
severative tendency which is apparent in 
the first sentences and suggests that pos- 
sibly the variety of sentences would afford 
a better measure than the total number of 
sentences at the earliest stages. More de- 
tailed analyses of sentence structure are re- 
ported by Pollock (1878), Moore (1896), 
Boyd (1913), and Nice (1925). Nice out- 
lines the various stages in sentence forma- 
tion as follows: (1) the single word stage 
from 4 to 12 months; (2) the early sen- 
tence stage from 13 to 27 months, with 
an average at 17.5 months, lasting from 4 
to 7 months, and characterized by a pre- 
ponderance of nouns, lack of articles, aux- 
iliaries and copulative verbs, prepositions, 
and conjunctions; (3) the short sentence 
stage, which consists of sentences 3.5 to 4.5 
words in length and having the same char- 
acteristics as the preceding stage, but to a 
lesser degree; inflections are not yet mas- 
tered, and only 1 or 2 sentences out of 50 
are compound or complex; (4) the com- 
plete sentence stage, which appears at about 
4 years and consists of sentences of 6 to 8 
words, characterized by greater definiteness 
and complexity as shown by an inereased 
use of relational words and a fairly good 
mastery of inflections. 

The studies which have presented the 
most elaborate analyses of sentence struc- 
ture, and which used almost comparable 
classifications, are those by McCarthy 
(1930), Day (1932), E. A. Davis (1937a), 
Shire (1945), Hahn (1948), Anastasi and 
D'Angelo (1952), and Templin (19532). 
Day's figures are somewhat different from 
MeCarthy's because of the general retar- 
dation which Day found in the language 


development of twins. The construction 
analyses of five of these studies are com- 
pared in Table 7. Dav (1937a) groups 
represented an extension to higher age levels 
using similar samples from the same geo- 
graphical area. Shire (1945) and Hahn 
(1948) supplied additional data for com- 
parison with Davis's 64-year age level. 
Considering the variation in method ex- 
plained in the footnotes there are a num- 
ber of close parallels. Apparently Shire 
secured greater spontaneity and had fewer 
elicited responses than the other authors, 
as remarks which have to be elicited often 
fall in the functionally complete category. 
It is particularly interesting to note the 
increase in complexity of sentence structure 
that Hahn’s first-grade children used when 
in an audience situation in the classroom. 
In spite of her more strict criterion for 
elaborated sentences her first graders said 
more elaborated, compound and complex 
sentences when speaking to other children 
than when speaking to an adult, even more 
than Davis's 9%-year-olds used with an 
adult. 

Other studies which have been concerned 
with construction analysis cannot be com- 
pared with this group of studies for vari- 
ous reasons. Fisher’s (1934) data are pre- 
sented only for her total group and are 
not separated by age levels. In the series 
of studies by M. E. Smith (1926, 1935a, 
1939) totally different elassifications are em- 
ployed, so that the figures are not com- 
parable. In work of this sort change in 
one category affects the percentages in other 
categories if the authors have used classi- 
fieations that account for 100 per cent of 
the responses. Smith reports on the per- 
centage of complete sentences, simple sen- 
tences, and “yes” and “no” only; and the 
rest of her classification in all three studies 
is based on the functional classification of 
sentences into declarative, interrogative, im- 
perative, and exclamatory, which makes the 
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TABLE 7 


MEAN PERCENTAGES or Toran RESPONSES IN EACH Construction CATEGORY AT Various AGH 
LEVELS IN THREE COMPARABLE STUDIES 


‘Type of Sentence 
Investigator 
on ee Simple Bop mt aetna Elaborated | Incomplete 
Yenta | SES E » i 
Singletons | Twins | S88") Twins bas Twins | P8 ruins Side | Twins Sinale | Twins 
114 | MeCarthy 78.4 9.6 0.0 0.0 0.0 11.9 
aO AE EROON E 76 | 14 | 2.00) EE 8), 0.0) 35D | der 
244 | McCarthy 35.3 38.7 53 15 12 18.1 
34 | Mecathy | Day | 272 | 48.0) | 46-0.) 28.0 | 8.7) 4.0) 1 [inet || ost | 12: [ 268 
344 | McCarthy 30.6 35.8 1.4 6.5 2.3 13.9 
4^ |Mecuthy | Day | 32.0 | 4&0 354 (20 | 109 | 7.5] &1| t8 | 45 | 0) 68) 19.8 
414 | MeCarthy 31.2 36.5 10.4 70 5.9 8.8 
5 Day 49.0 24.0 7.0 3.6 1.0 15.4 
514 | E. A. Davis aa | 350 | 20.4| 314 | 7.8] 78| 46] 46 | 3.6 | 28) 15.0 | 154 
6t | E. A. Davis wo | 286 | 30.8 | 322 | 98 | 158 s4] 7.4 | 56 | 58 | 18.4 | 15.2 
0j | Shire 16.4 29.7 213 8.4 8.2 15.8 
04 | Hahn 
Adult 
situa- 
tion 3.01 38.2 17.04 25,5 241 t 
Class 
situn- 
tion 33t 27.8 23.24 34.8 10.94 t 
91 | E. A. Davis aro [sus | 19.8 | 2.2 | 11.4 | 158 | 68 | 54 | 10.0 | 1.2 | 19.4 | 16.6 


* Figures from Day have been estimated from graphs. 


+ Hahn uses only the category of “‘non-sentences” which probably includes both incomplete sentences and functionally complete ones here 


classed as functionally complete. 


1 Hahn's elaborated sentences involved two or more independent units with one or more subordinate clauses, Cf. McCarthy's defini- 


tion (1930, p. 44). 


data more comparable with the functional 
analyses of many of the other studies. She 
does not, provide a classification for incom- 
plete ! or fragmentary responses which often 
occur in records of conversation, so it is 
difficult or impossible to determine whether 
or not her classification covers 100 per cent 
of the data. If various types of sentences 
have merely been counted without neces- 
sarily accounting for all sentences, it is dif- 

1 Incomplete sentences were considered "'grammati- 
cally wrong." Imperatives not requiring a subject in 
adult language were not counted incomplete. (Per- 
sonal communication to the writer.) 


ficult to ascertain what was used as the 
base in determining percentages. Young's 
(1941) study, whieh in many respeets is 
comparable with the group of studies in 
Table 7, does not attempt any analysis ac- 
cording to sentence structure. 

Shire's (1945) figures, which are compar- 
able with those of Davis on 61-year-old, 
agree closely with hers in the percentage 
of simple sentences and in the percentage 
of incomplete sentences. The greatest dis- 
erepaney was in the category of function- 
ally complete although strueturally incom- 
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plete sentences, which were only half as 
frequent as in Davis's study. This factor 
may have been due, at least in part, to 
differences in quality of rapport. Shire 
(1945) found almost twice as high a per- 
centage of simple sentences with phrases, 
3 per cent more compound and complex 
sentences, and 3 per cent more elaborated 
sentences. 

Hahn (1948) reported on construction 
analysis of data from 116 first-grade chil- 
dren, who probably represent à more highly 
selected group than those in the other stud- 
ies included in Table 7. She used two sit- 
uations, one an adult-child situation com- 
parable to those of the other investigators. 
In examining Table 7 for developmental 
trends the data of Hahn (1948) should be 
interpreted with caution for two reasons. 
In the first place her samples are much 
smaller than the 50 sentences employed in 
the other studies, as her median sample in 
the adult situation was only 70 words, or 
about 10 sentences, and only about 4 sen- 
tences in the class situations, Thus, a shift 
of 1 or 2 sentences from one category to 
another would make a large shift in per- 
centages, and the data are less dependable 
because of the small sampling. The large 
percentage of compound and complex sen- 
tences in her data in comparison with the 
other studies might be due to the fact that 
approximately 80 per cent of her cases came 
from upper and middle class homes. Con- 
sidering the different sampling and slight 
differences in Classification, her figures are 
in remarkable agreement, however, with 
those of Davis (1937a) and of Shire (1945), 
who also report on 64-year-old children. 
The greatest discrepancy is in the “com- 
pound and complex” category. This is 
probably due to her more strict interpre- 
tation of the elaborated sentences. 

Examination of Table 7 for developmental 
trends reveals that in general there is a 
decrease in the functionally complete but 


structurally incomplete sentences, although 
even at the 91-year level they continue 
to constitute about one-third of the speech 
of the children studied by E. A. Davis 
(1937a). Simple sentences without phrases 
show an initial increase, followed by a de- 
crease as the more elaborate forms of sen- 
tence structure begin to appear. Simple 
sentences without phrases constitute 9.6 per 
cent of the comprehensible sentences at 18 
months, and they practically double in num- 
ber every half-year up to 215. They appear 
to reach a peak in the latter part of the 
preschool period and then decrease. The 
decrease is much later among twins in at- 
cordance with their general linguistic retar- 
dation, as this peak is not reached by twins 
until 6% years of age. Phrases are first 
reported in small numbers—about 1 or 2 
per cent—at 2 years, and show a steady 
inerease with age in both twins and single- 
tons, although they never exceed about 10 
or 11 per cent even by 9% years of age 
except in the Shire and Hahn data, where 
they are found in about one-fifth of the 
sentences of 6-year-olds. Phrases are com- 
paratively infrequent in the speech of twins 
until after school age. 

Compound and complex sentences also 
first appear in very small numbers at 2 
years of age. Among singletons they 
quickly rise to 6 and 7 per cent of the 
total number of comprehensible sentences 
between 3% and 444 years and remain at 
about this level in the speech of the 9%- 
year-olds. The extremely high figures for 
this category in Hahn’s data are probably 
due to the highly selected group and to 
the stricter definition of elaborated sen- 
tences. The emergence of compound and 
complex sentences appears to be consider- 
ably slower in the preschool period for 
twins, but they seem to catch up in the 
use of the more complex forms after ex- 
posure to the school environment. The 
eategory of elaborated responses, first sug- 
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gested by the writer, which consists of sen- 
tences containing two phrases, two clauses, 
or a phrase and a clause, proved to be a 
good developmental index for later linguistic 
development. Such sentences were rare in 
the speech of the preschool children, and 
reached a maximum of about 6 per cent 
at 4% years, However, they increased to 
10 per cent by 9% years. The same 
trend appeared, although much more slowly, 
among the twins. Incomplete sentences, 
which were nevertheless sufficiently com- 
plete to enable the scorer to detect omis- 
sions, decreased in McCarthy's data from 
25 per cent at 2 years to about 8 per cent 
at 414, years. For some unaecountable 
reason the percentage of ineomplete sen- 
tences did not show similar decreases with 
age in the data of Day and Davis, as they 
continue to constitute 15 or 16 per cent of 
the responses even up to the 914-year level. 

Shire (1945) found that several measures 
of linguistic maturity when combined were 
quite helpful in predieting suecess in first- 
grade reading. The measure of linguistic 
maturity which correlated best with reading 
achievement was the number of elaborated 
sentences in a sample of 50 responses. She 
points out that children who did not make 
satisfactory progress in two semesters of 
first-grade reading showed linguistic imma- 
turity, particularly by the absence of elab- 
orated sentences, the shortness of their av- 
erage sentence, lack of connectives, and 
lack of variety in their vocabularies as in- 
dicated by a comparatively small number 
of different words in the sample of 50 sen- 
tences. Multiple correlations for several 
combinations of language variables and in- 
telligence test scores in the prediction of 
first-grade reading ranged from 45 to 63, 
the number of elaborated sentences and the 
number of nouns adding most to the intelli- 
gence test scores in the prediction. It 
would seem that kindergarten and first- 
grade teachers could be taught. to record 


the spontaneous speech of their pupils in 
the determination of reading readiness. 

Williams (1937a) has attempted to quan- 
tify the complexities of sentence structure 
by assigning arbitrary scores to certain 
types of structure for his language achieve- 
ment scale, He gives a score for complete- 
ness of the expression unit in which a re- 
sponse has subject, verb, and object ex- 
pressed if the verb requires an object. A 
score of 2 is given for a complete unit, 1 
for an incomplete unit, and 0 for unintel- 
ligible responses. He also assigns weights 
for complexity of sentence as follows: un- 
intelligible, 0; simple sentence, 1; com- 
pound, 2; complex, 3; and compound- 
complex, 4. In addition he has devised a 
score for word usage composed of the num- 
ber of words given in conventional usage 
per 50 running words. These appear to be 
quite objective and easily applicable tech- 
niques which are deserving of further ex- 
perimentation, They have the advantage 
of permitting correlational treatment of 
some dimensions of language development, 
which have heretofore been restricted to 
treatment in terms of percentages of various 
types of response. They enable the inves- 
tigator to assign a single quantitative seore 
for several important dimensions of lan- 
guage development instead of depending on 
inspection of a series of categories. 

The two studies by Stormzand and 
O'Shea (1924) and by Heider and Heider 
(1940b) yield valuable data on sentence 
strueture in written composition, as may 
be seen in Table 8. In written language, 
sentences are much more likely to be com- 
plete, and hence there is not the necessity 
of providing a category for fragmentary 
responses as in the records of oral responses 
of younger children. Stormzand and O’Shea 
report their data in terms of school grades, 
whereas the Heiders’ material is in terms 
of ages. However, the results of the two 
studies have been aligned in Table 8 so 
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TABLE 8 
Comparison or PERCENTAGES OF DIFFERENT TYPES or SENTENCE SrnvcrunE IN Two Srupres 
or WRITTEN LANGUAGE 
Age s| 9|10|1|12|13| 14 Fresh- | UPPE 
Type of Heider and Heider * ll e Clase- | Adults 
Sentence Stormzand and O'Shea f men 
Grade 4| 5] 6| 7| 8| 9| 10] 11| 12 
Simple Heider and Heider » 53 | 45 | 40 | 36 | 30 | 27 | 27 
Stormsand and O'Shea 48 59 | 46 | 48 | 38 | 44 | 39 | 38 30 22 37 
Compound Heider and Heider 31 | 36 | 38 | 38 | 41 | 42 | 43 
Stormzand and O'Shea 25 e |13 | 14 | 18 | 18 | 17 |20| 18 23 13 
Complex Heider and Heider 8| 9|12|13| 13| M |12 
Stormzand and O'Shea 27 37 | 41 | 37 | 44 | 38 | 44 |42| 52 55 46 
Compound- 
complex Heider and Heider s | 10 | 10 | 12 | 15 | 17 | 18 
* N = 817 children who wrote short compositions on a movie they had seen in class. 
+ Based on 10,000 sentences selected from essays, newspaper articles and editorials, modern light fiction, adult letters, and compositions 
of university, high school, and fourth- to eighth-grade pupils. 


as to compare the 9-year-olds with the 
fourth graders, etc., assuming that the chil- 
dren were normally placed in school for 
their ages, It is difficult to evaluate the 
developmental significance of such data, 
however, without any adult norm for the 
expected level at maturity. The nearest ap- 
proach to such material is provided in a 
study by Thorndike, Evans, Kennon, and 
Newcomb (1926-1927), in which 45 sam- 
ples of writing were analyzed for gram- 
matieal construction. There were 18,113 
occurrences of the simple sentence in the 
sampling, and 438 other types of sentence 
construetion were listed with their fre- 
quencies per 100,000 sentences. LaBrant's 
(1933) material is treated using the clause 
as the unit rather than the sentence, so 
again comparisons are impossible. 

It is indeed unfortunate that more direet 
comparisons cannot legitimately be made 
among these various studies. The similar- 
ity of the labels of many of the categories 
is likely to mislead the naive reader, who 
has not handled data of this sort, into 
thinking that many figures are comparable 
which actually are not because of differ- 


erbal- 
i 


ences in methodology, and the count 
ancing effect of the treatment in terms 0 
percentages is likely to be confusing. 

Various investigators have been 
cerned with the incidence of the different 
parts of speech as they occur in the run- 
ning conversation of children, The most 
detailed study of this sort is by Young 
(1941), who presents, in addition to her 
own data on 74 cases, the results of six 
other investigations. Young is chiefly con- 
cerned with reconciling certain differences 
which appear in the literature which she 
interprets to be due to difference of defini- 
tion of grammatical terms. She adheres 
strictly to the definitions in Jespersen’s 
Essentials of English Grammar (1933). In 
the opinion of the present writer, such 
analyses are of significance for child devel- 
opment only in the very early stages of 
sentence formation before all the various 
parts of speech have come into active use. 
‘As Young herself states: “The proportions 
of the parts of speech changed most rap- 
idly before the age of 3, and after that age 
the rate of change tended to be slower" 
(p.87). As soon as the child begins to use 


con- 


SENTENCE STRUCTURE AND GRAMMATICAL FORM 557 


full and complete sentences which are 
grammatically correct, the percentages of 
the various parts of speech become more 
or less set by the conventions of the lan- 
guage. The beginnings of the use of modi- 
fiers and of prepositions and connectives 
are probably quite significant and mark im- 
portant milestones in the development of 
the child’s speech, but as soon as they are 
employed characteristically their develop- 
mental significance becomes submerged in 
a number of other factors, In addition to 
being controlled by the demands of conven- 
tional usage, they are definitely related to 
the situation in which the language sample 
is taken, as Goodenough (1938) has shown 
in her excellent study of pronouns, in which 
she states: 


Proportions of the various parts of 
speech in the language of children are fre- 
quently quoted in a fashion that might 
lead the reader to think that these pro- 
portions depend almost wholly upon the 
child's level of development and vary but 
little with the conditions of observation. 
The unsoundness of this point of view will 
be apparent from an examination of the 
data here presented. As a matter of fact, 
while most of the pronouns here listed 
show a distinct difference in frequency of 
usage according to the immediate situation 
under which they are used, age differences 
are not always apparent, even when no 
allowances are made for the increasing 
length of the sentence [p. 338]. 


More promising leads are afforded by 
additional indices of improvement in sen- 
tence structure as reflected in specific 
changes in various types of grammatical 
forms, Such approaches lead the investi- 
gator into more detailed treatment and 
classification. Verb forms, especially the 
use of past and future tenses, have been 
studied by Lewis (1951), Adams (1938), 
M. E. Smith (1939), and Ames (1946). 
The understanding of prepositions has been 


described by Grigsby (1932), and their 
use in written language has been treated by 
Heider and Heider (1940b). Connectives 
have received special treatment from E. A. 
Davis (1937a) and also from the Heiders. 
A study of determining and numerating 
adjectives has been presented by Carroll 
(1939), and pronouns have received de- 
tailed treatment from Goodenough (1938), 
E. A. Davis (1938a), and Young (19420). 
Infinitives have been studied by E. A. Davis 
(19372), Young (1941), and Heider and 
Heider (1940b), and the various types of 
clauses which were brought to the fore by 
LaBrant (1933) have also been analyzed in 
greater detail by E. A. Davis (1937a, 1941), 
and by the Heiders. 

Lewis (1951) brings out that at first 
the language of the child is concerned ex- 
clusively with the immediate situation in 
which it is spoken and that gradually it 
begins to deal with things that are absent. 
This matter of reference to things absent 
has also been emphasized by both K. and 
C. Bühler (both, 1930). Lewis relates the 
child’s use of past and future tenses to the 
functions of his earlier undifferentiated 
speech. It is because of the child’s use of 
speech as an instrument to draw others 
into his social circle that he begins to 
speak of absent things and events, Lewis 
points out that the child uses a word ma- 
nipulatively in an effort to call attention 
to an object which he wishes brought. into 
the present. situation. In such instances he 
claims that the child's utterance is much 
more an expression of his needs within the 
present situation than a reference to an 
absent object. The adult’s conversation 
with the child then becomes a potent factor 
in the emergence of the use of past and fu- 
ture tenses. 

Ames and Learned (1948) studied chil- 
dren’s verbalizations in regard to space and 
found that the largest number of new words 
relating to space are added to the child's 


558 


LANGUAGE DEVELOPMENT IN CHILDREN 


vocabulary between 2 and 2% years. Chil- 
dren were found to respond first to à 
space word, then to say it spontaneously, 
and later to use it in answering a question. 
Looking and pointing definitely preceded 
verbalization. A further sequence from 
general to specific and then to somewhat 
more general responses was noted. For ex- 
ample, a child when asked, “Where do you 
sleep?" at first answers, “Home”; later he 
is likely to say, “In my crib”; but at a still 
later age, “In my room.” The child’s use 
of space words seems to parallel the in- 
creasing expansion of his spatial experience. 

Quantitative expression in the use of such 
words as "some," “any,” “several,” and 
“two” was studied by Martin (1951) in 150 
representative children of both sexes Írom 
3 to 7 years of age. The median number 
of different quantitative words used in- 
creased from 4.0 at 3 years to 9.0 at 7 
years. 

Adams (1938) approached the problem 
of verb forms by using the records of the 
speech of twelve 4-year-olds taken during 
nursery school activities. He tabulated 
the first 50 verbs in each child's record and 
compared them with those in 100 consecu- 
tive sentences of adult spoken language. 
He found that 59 per cent of the adult 
speech and 56 per cent of the children’s 
speech was in the present tense. The adult 
speech was found to contain a larger per- 
centage of sentences in the compound tense 
than the children’s, and the children’s 
speech to contain a greater percentage of 
sentences in the present and present-pro- 
gressive tenses. He found that at 4 years 
the future tense has come into common use 
and occurs 10 per cent of the time, and 
the preterite or simple past is employed 
about as often as in adult speech. As the 
verb takes on past and future forms, the 
times referred to are immediate rather than 
remote. Only 4 children made reference 
to any time earlier than the previous day. 


Children’s use of future tense nearly always 
involved reference to the future of the day 
of speaking. 

Ames (1946) reports that children first 
speak of the present, then of the future, 
and that references to the past occur later. 
They first react to time words by ability to 
wait, then by the use of time words, and not 
until later are they able to answer ques- 
tions dealing with time. Leopold’s (19490) 
third volume on the development of speech 
in his bilingual daughter presents an inter- 
esting section on the development of syn- 
tax in the first 2 years from the lingui: 
viewpoint. 

The data available on the use of various 
types of clauses and on the use of infini- 
tives and auxiliary verbs are almost im- 
possible to summarize. Much of this work 
has been done on written language, La- 
Brant (1933) using school compositions on 
different topics from grade 4 to the adult 
level, and the Heiders (1940b) using com- 
positions in response to a standardized sit- 
uation. In the latter study emphasis is 
placed on the comparison of groups of deaf 
and hearing children rather than on the 
developmental trends in either the experi- 
mental or hearing group. E. A. Davis 
(1937a) attempted similar analyses on the 
oral language of her subjeets recorded in à 
standardized situation on younger children. 
In most of these analyses she reports data 
only for the total group, although each 
age level is heavily weighted with twins 
and only children, both of which groups 
showed signifieant and contrasting differ- 
ences from the singletons in all other as- 
peets of language development. Her sam- 
ples are short for each individual, and the 
more complex and elaborate forms occurred 
so rarely as to make the means unreliable. 
In a later study (1941) she reported fur- 
ther analysis of the same data. Only the 
brightest and linguistically most advanced 
children were able to place a subordinate 
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clause early in the sentence. This ability 
emerges in the brightest children at the 
kindergarten level. Younger children were 
reported to use the interrogative in indirect 
discourse more than older children. 

J. E. Anderson (1937) pointed out in his 
study of indices of linguistie development 
that it is not possible to get an adequate 
sample for detailed analysis of written lan- 
guage in a passage of only 150 words. This 
is probably even more serious for oral lan- 
guage in which fragmentary remarks are 
likely to be more frequent, and hence sam- 
ples of a given length are likely to yield 
fewer of the more complex forms in com- 
plete sentences for statistical treatment. 
Goodenough (1938) also states on the basis 
of her study of pronouns: “A sample of 50 
responses is not sufficient for the study of 
individual differences in the use of separate 
pronouns, but the consistency of the group 
trends . . . is evidence of their validity as 
group measures.” A more detailed index, 
however, was the percentage of pronouns 
in the total sample, which showed little 
consistent change with age or sex after 3 
years; nevertheless, certain specifie groups 
of pronouns showed very pronounced 
changes with age and with the conditions of 
observations. The chief trends noted in 
this analysis indicated that there was an in- 
crease with age in the use of the first per- 
sonal pronoun and that it is used more fre- 
quently during play with other children 
than in conversing with an adult. 

Shire’s (1945) analysis of pronouns con- 
firmed Goodenough’s results. In compar- 
ison with Goodenough’s 54-year-old group, 
Shire's 6¥4-year-olds showed an increase in 
the number of pronouns used in a sample 
of 50 remarks. On the average about five 
more first person singular pronouns were 
used and there were about twice as many 
occurrences of we, us, and ours. The third 
person singular personal pronouns practi- 
cally doubled, whereas there was practically 


no change in the use of third person plural 
pronouns or the impersonal pronouns. 
Young (1942b) found: greater age, sex, and 
socio-economie differences in the use of pos- 
sessive than personal. pronouns. Marked 
decreases in the use of possessive self pro- 
nouns were accompanied by inereases in 
the use of possessive’ pronouns referring to 
others. Valentine (1942) notes that both 
pronouns and prepositions are used by 
young children of 2 to 2% years in certain 
specifie situations in which they have been 
learned and not in others, and that the use 
of these parts of speech does not become 
generalized until a later period. 

Gheorgov (1905) pointed out that the 
child has a fairly well-developed aware- 
ness of self long before he begins to ex- 
press himself in language, but that it is 
only with the use of words that.the higher 
types of concepts can be differentiated, 
such as the Z, the self, and the mine. He 
also calls attention to the familiar phe- 
nomenon of the child's designation of him- 
self by his own name which he hears others 
use when speaking or referring to him. 
This use of the own name often precedes 
the correct use of the first personal pro- 
nouns and is regarded by some as a sign 
of immaturity in speech. Goodenough 
(1938) also found that, contrary to popular 
opinion, the absolute number of pronouns 
shows no increase with age after the maxi- 
mum has been reached at 3% years, and 
in proportion to the total number of words 
used the number of pronouns actually de- 
clines. Young (1942b) also conducted a 
detailed study of the personal and posses- 
sive pronouns occurring in her major in- 
She found: that they consti- 
tuted 28 per cent of all the comprehensible 
words spoken by the nursery school chil- 
dren. The first person singular pronouns 
I, me, and mine constituted 36 to 39 per 
cent of the total, whereas the impersonal 
it accounted for 19 per cent. In face-to- 
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face situations, you accounted for 15 per 
cent of the pronouns and the plural forms 
of we or us accounted for only 5 per cent. 

Symonds and Daringer (1930) report 
that in written compositions the use of pro- 
nouns is high up to the ninth grade but 
that thereafter it decreases as the writing 
takes on a more impersonal and more ab- 
stract nature, Goodenough (1938) con- 
cludes from her study that the use of an 
unusually large number of pronouns after 
the age of 3% years may be interpreted as 
evidence of linguistic immaturity. As the 
vocabulary increases the use of the third 
person neuter pronoun declines, for proper 
and common nouns come to be substituted 
for it as the child is able to be more spe- 
cific in his speech. In conclusion, Good- 
enough (1938) brings out a very important 
point for methodology in future research 
on language development, for she says: 


Many of the formal grammatical classi- 
fications of adult usage are inadequate to 
bring out significant developmental trends 
in the speech of children. The very 
marked changes that occur in the use of 
pronouns, for example, are almost wholly 
obscured when all pronouns are grouped 
into a single class. Developmental proc- 
esses are qualitative as well as quantitative, 
and in devising systems for classifying be- 
havioral manifestations it is necessary to 
keep these qualitative changes in mind if 
the systems are to be useful. It is sug- 
gested that in the study of children's lan- 
guage, too much attention has been paid 
to the type of grammatical analysis used 
by adults and too little to the develop- 
mental changes in conceptual thinking and 
social drives that lie back of the verbal 
expression [p. 344]. 


Carroll (1939) made a special study of 
determining and enumerating adjectives in 
children’s speech, and he recommends the 
study of adjectives as an easy approach 
to the minute details of syntax because 


they occur frequently and constitute a 
relatively large part of the total number 
of words (about 15 per cent). Shire (1945) 
found that adjectives constituted 12.3 per 
cent of the total number of words used by 
her 614-year-olds, 

According to Carroll (1939) numeratives 
are very infrequent at 2% years and occur 
much more frequently at later ages. Both 
definite and indefinite adjectives excluding 
articles show increases with age, although 
there are relatively fewer definite adjectives 
and more indefinite adjectives as age in- 
creases, The growth curve for the use of 
the indefinite article, a, levels off between 
3% and 4% years, but for the, the curve 
shows a sharp rise throughout the age 
range studied, namely, from 2% to 4% 
years. This appears to be in accordance 
with Young’s (1941) finding of a steady 
increase in the use of articles from 30 to 
60 months. The use of articles was found 
by Loomis and Moran (1931) to be a better 
index of mental ability than the use of any 
other part of speech (r = +.52). It also 
correlated +.51 with average school grade 
and +.32 with paternal occupation, This 
detail has been overlooked in most earlier 
work because articles have seemed like such 
insignificant words that most previous in- 
vestigators have grouped them with ad- 
jectives and have not treated them sep- 
arately. The use of many verbs was 
slightly negatively correlated with intelli- 
genee. All these results challenge research 
workers to comb the field of language de- 
velopment for other significant indices. 

Another interesting measure which thus 
far has received little attention was sug- 
gested by Busemann (1925), who used à 
ratio of the activity words to the qualitative 
words. It really amounts to an activity 
quotient determined by dividing the total 
number of verbs by the total number of 
adjectives. Busemann claims that this in- 
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dex shows a rhythmical cycle of alternating 
action and qualitative periods throughout 
the life cycle. His data, however, do not 
appear adequate to support these claims, as 
the results he reports could be accounted 
for on the basis of sampling. He claims 
that high activity quotients are related to 
periods of emotional instability in the 
child’s life. This index has been used by 
Boder (1940) on ‘various types of adult 
writing, and he finds that it varies with the 
subject matter, scientific writing yielding 
the highest quotients, with fiction, legal 
writing, and plays following in the order 
named. He claims to find alternating activ- 
ity quotients in the writings of Emerson. 

Feldman and Cameron (1944) used activ- 
ity quotients obtained from 3 children, 17 
normal adults, and 28 seniles. The ratios 
were highest for the seniles (2.99) and low- 
est for adults (1.52), with the children 
intermediate (1.83). 

Ellsworth (1951) analyzed parts of 
speech in written language of children, 
normal adults, and schizophrenics. The 
percentages of the parts of speech obtained 
on the adult schizophrenic groups resem- 
bled those of the fifth graders (youngest 
group) most closely. These groups used 
relatively high percentages of nouns and 
pronouns and relatively low percentages of 
verbs and adjectives. Ellsworth interprets 
this as a regressive pattern for the schizo- 
phrenics. Both children and schizophrenies, 
he says, know what they are talking about 
and assume that others will understand 
them. 'They therefore see no need to refine 
their language. He relates the greater use 
of pronouns to the egocentricity of children 
and schizophrenics, but found that the 
schizophrenics revealed their tendency to 
project on others more in their greater use 
of third person pronouns. 

The educational and English journals are 
replete with minor articles on the incidence 


of various types of grammatical errors in 
the oral and written language of school 
children. Most of them are poorly con- 
trolled with errors often being jotted down 
at the whim of the teacher at odd mo- 
ments during the school day. In general 
they are extremely pessimistic and stress 
the fact that errors continue in the speech 
and writings of children throughout the 
school period in spite of the educational 
influences aimed to overcome them. One 
of the better studies on written language is 
by Symonds and Daringer (1930), in which 
the authors report that in the fourth grade 
there are on the average about 2 errors 
to every sentence, and that this ratio shows 
a gradual decrease until about the eighth 
or ninth grade, when there is about 1 error 
per sentence in children’s writings. 

Carlton and Carlton (1945) studied the 
errors made in oral English by mentally 
defective adolescents and normal children 
of the same mental ages. They were shown 
picture sequences and asked to tell stories 
about them until samples of approximately 
60 clauses were secured. The mental de- 
fectives made more errors in oral expres- 
sion than the normal cases of the same men- 
tal ages. Only four kinds of errors ac- 
counted for approximately half of the total 
errors in all groups, and among the nor- 
mals seven errors accounted for over. two- 
thirds of all errors. The most common er- 
rors were not the ones that were most 
common 2 or 3 decades ago, and these au- 
thors make a plea for curriculum adjust- 
ment in the light of modern research. Such 
revision of the curriculum is being planned 
by the National Council of Teachers of 
English Curriculum Commission, which has 
a series of four volumes in preparation on 
this topic. 

One of the soundest and the most opti- 
mistie articles on the study of errors is by 
E. A. Davis (1939). She points out that 
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reports based on frequeney of error alone 
are inaceurate and misleading, and that it 
is necessary to take into aecount the fre- 
queney of occurrence of a given construe- 
tion in a given sample of language be- 
fore it ean be properly evaluted. Most 
teachers, she states, find it easier to note 
errors than correct usage. In an analysis 
of the most frequently occurring gram- 
matical errors in her major study (1937a), 
she points out that a pronoun is in- 
flected correctly once for every 16 words 
and incorrectly once for every 873 words. 
Adjectives, however, are compared cor- 
rectly once for every 407 words and incor- 
rectly once for every 16,211 words. The 
opportunity to inflect a pronoun oceurred 
approximately 17 times for each child, 
whereas adjectives were compared less than 
once per child in the data analyzed. She 
tried a variety of measures of error ap- 
proached from the positive rather than the 
negative angle and found that the mean 
occurrence per child, the number of oc- 
currences per 1000 words, the ratio to the 
total words used, ratio of times correct to 
times incorrect, percentage of correct usage, 
and errors per 1000 chances to use the 
construction’ all revealed definite improve- 
ment with advancing age. In general, she 
found that the number of correct usages 
increased, and the number of incorrect 
usages decreased, with advancing age, both 
absolutely and when studied in relation to 
the total number of words used. For some 
constructions there was a marked differ- 
ence in the children coming from the upper 
and lower socio-economic levels, those from 
upper levels presumably having the better 
example and hence fewer errors. It is also 
interesting to note that the greatest im- 
provement in the elimination of errors oc- 
curred in the less privileged group during 
the early school years. 


The Functions of Language in the 
Child’s Life 

Of considerably more interest to the child 
psychologist than the use of various types 
of word forms are the analyses which at- 
tempt to answer the questions of why the 
child talks, what motivates him to use lan- 
guage in certain situations, what needs he 
satisfies by the use of language, and what 
functions language fulfills in the child’s life. 
The early biographical studies approached 
this problem by classifying responses as 
declarative, interrogative, exclamatory, and 
imperative sentences in accordance with the 
formal classifications of conventional gram- 
mar. As has already been pointed out, 
however, this system does not lend itself 
well to the psychological analysis of the 
language of young children, These cate- 
gories have been designed to fit written 
discourse but prove unsatisfactory for the 
conversation of adults and especially un- 
suitable for the conversations of children. 

Snyder (1914) was one of the first to 
point out this inadequacy and modified the 
usual grammatical classifications in her 
study of a 2%-year-old boy. M. E. Smith 
followed Snyder’s classification of sentences 
in her 1926 study in whieh several sub- 
divisions and variations of the usual cate- 
gories were provided. In that analysis she 
reported: 


There are more declarative sentences, at 
all ages, than any other type. Also the 
proportion of imperative sentences, includ- 
ing variations, is probably significantly 
greater than the proportion of questions at 
2, 3, and 4 years. 


The appearance of Piaget’s (1926) The 
Language and Thought of the Child, which 
presented an entirely new approach to the 
study of the functions of the child's lan- 
guage, stimulated much further research 
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and controversy in the field. Piaget was 
chiefly interested in the child's language as 
a means of revealing his thought processes. 
He recognized two major types of speech 
in the child's language: first, egocentric 
speech and, second, socialized speech. 
Piaget was the first to emphasize the róle 
of egocentricity in the child's life. He 
claimed to have discovered its importance 
through a functional approach to child lan- 
guage. In egocentrie speech, as Piaget de- 
fined it, “the child does not bother to know 
to whom he is speaking nor whether he is 
being listened to. He talks either for him- 
self or for the pleasure of associating any- 
one who happens to be there with the activ- 
ity of the moment. . . . He does not at- 
tempt to place himself at the point of view 
of his hearer.” Socialized speech, on the 
other hand, is speech “in which the child 
addresses his hearer, considers his point of 
view, tries to influence him or actually ex- 
changes ideas with him.” Piaget recognized 
three types of egocentric speech, namely, 
echolalia, monologue, and dual or collective 
monologue. He subdivided socialized speech 
into: (1) adapted information, which oc- 
curs when “the child really exchanges his 
thoughts with others,” (2) criticism, (3) 
commands, requests, and threats, (4) ques- 
tions, and (5) answers. He reported data 
consisting of about 1500 remarks recorded 
for each of 2 children 6% years of age taken 
down during free play in La Maison des 
Petites in Geneva. About 38 per cent of 
the child’s remarks fell in the egocentric 
categories, and only about 45 per cent were 
spontaneous socialized speech with an ad- 
ditional 17 per cent made up of answers, 
which were classed as socialized remarks, 
making a total of 62 per cent socialized 
speech. Piaget reported a higher percent- 
age of egocentric remarks at ages from 3 
to 5 and stated that there occurs a definite 


socialization in the child’s speech at 7 to 8 
years of age. He implied that adult con- 
versation is highly socialized and that this 
egocentrism is a symptom of psychological 
immaturity, which is outgrown with age. 
McCarthy (1930), in seeking a more 
satisfactory method of treating children’s 
language from the functional point of view, 
applied Piaget’s categories to her data. Al- 
though the method at first appears quite 
subjective, she found that it possessed a 
fairly satisfactory degree of reliability, for 
when four. scorers attempted to classify 
identical responses in the various categories 
of the functional analysis after studying 
Piaget’s definitions, the average intercorre- 
lation was 4-.78, and this value would have 
been +.88 if only three scorers were in- 
cluded, as one of the scorers, who was ob- 
viously less interested in the task, had con- 
sistently lower correlations with all the 
others. It appears, then, that really con- 
scientious scorers can classify the responses 
of preschool children into these categories 
with a satisfactory degree of agreement. 
In the application of this classification 
scheme to her data McCarthy adhered to 
a literal interpretation of Piaget’s defini- 
tions of the terms for :each category. 
Piaget’s examples often do not fit his defi- 
nitions, but where confusion occurred the 
definition was used as the criterion rather 
than an isolated example. It was necessary 
to modify the classification slightly in order 
to make it include all the responses in 
McCarthy’s data. She therefore added two 
classes, namely, social phrases and dramatic 
imitation. For convenience, and in order to 
make it cover a few other responses not 
included in Piaget’s group, his category 
of “commands, requests, and threats” was 
termed “emotionally toned responses” and 
made to include wishes and desires as well. 
The category of adapted information ac- 
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counted for such a large percentage of the 
responses that it was broken into four sub- 
heads as follows: naming, remarks about 
the immediate situation, remarks associated 
with the situation, and irrelevant remarks. 

Egocentricity of Children’s Speech. As 
a result of this analysis McCarthy (1930) 
found a much smaller percentage of ego- 
centric responses than that reported by 
Piaget, as all egocentric categories together 
never exceeded 6.5 per cent at any age 
level; the average for all age levels was 
only 3.6 per cent. This seeming diserep- 
ancy, which is probably much more appar- 
ent than real, has aroused considerable in- 
terest and controversy. A number of other 
writers have since attempted to apply some 
sort of functional analysis suggested by the 
Piaget classification. None of the Ameri- 
can writers has found his classification 
usable in its exact form, but unfortunately 
several investigators have made their own 
versions in modifying the classifications, so 
that direct comparisons are difficult if not 
impossible. 

In general, the studies employing a fune- 
tional approach are of two types. Those 
studies which attempt to classify on the 
basis of a literal interpretation of Piaget's 
definitions invariably emerge with a much 
smaller percentage of egocentric responses, 
as did McCarthy’s. The second group of 
studies, particularly those by Rugg, 
Krueger, and Sondergaard (1929), Adams 
(1932), and Fisher (1934), who definitely 
set out to look for egocentrism as it is found 
in the speech of children, and devised their 
own definitions of egocentrism, usually in 
terms of the subject of the sentence, in- 
variably find a high pereentage of egocen- 
trism which agrees rather closely with that 
reported by Piaget. The former group of 
studies have been summarized in Table 9, 


1 For more detailed description of these categories, 
see McCarthy (1930, pp. 37-42). 


which represents the percentages found in 
each of the studies by McCarthy (1930), 
Day (1932), Smith (1935a), and E. A. 
Davis (1937a), for five of the major cate- 
gories in the functional analysis. 

These figures must be interpreted with 
extreme caution because of the varying 
circumstances pointed out in the footnotes 
to Table 9. Day used the identical method 
employed by MeCarthy, but her subjects 
were twins and showed marked linguistie 
retardation and immaturity throughout. 
The data reported in this table from Davis's 
study are those given for singletons with 
siblings, since that group is most nearly 
comparable with MeCarthy's and Smith's 
data. Davis unfortunately placed all eriti- 
cism in the same class with adapted infor- 
mation, whieh would tend to raise the per- 
centage in that category by 1 or 2 per cent. 
She also treated all expressions of liking and 
desire, whieh the other authors treat as 
emotionally toned responses, under adapted 
information. Smith collected her data, 
which are shown in Table 9, in two differ- 
ent situations, one in which the child con- 
versed with the experimenter as in the 
other three studies, and the other in which 
data were collected during the free play 
situation in a nursery school where the 
child was conversing with other children. 
Smith used a category called “monologue” 
and then grouped under “collective mono- 
logue” remarks about the immediate situa- 
tion, remarks associated with the situation, 
and irrelevant remarks, ‘These were all 
considered to be types of adapted informa- 
tion and were classed as socialized speech 
in McCarthy’s investigation. Without de- 
fining her interpretation of egocentrism 
Smith computed coefficients of egocen- 
trism which decreased from 40 at year 2 to 
26 at year 5. Thus, Smith agreed with 
Piaget’s findings but did not specify how 
she interpreted his categories or exactly 
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how she classified her data. She also com- 
pared data on 84 cases whose remarks 
were recorded during conversation with an 
adult in a situation similar to McCarthy's 
study with data from 175 children who 
were playing in a free play situation in a 
nursery school and conversing with other 
children. She found no difference in the 
amount of egocentrism in the two situa- 
tions, but the data have been grouped so 
as to mask any real trends which might 
appear, sinee age, sex, and occupational 
group differences were also operating to 
unknown degrees in the two sets of data 
being compared for situation. 

Tn regard to the egocentrism controversy 
MeConnon's (1935) data are of particular 
interest, for she found an average inter- 
correlation of only +.17 between the num- 
ber of egocentric remarks,recorded in vari- 
ous situations. She used McCarthy’s classi- 
fication and interpretation of Piaget’s cate- 
gories, The correlation between the home 
situation and the table-play situation, which 
probably were most comparable with the 
McCarthy and Piaget situations, respec- 
tively, was only —.135. In her critical ra- 
tio analysis the measure of egocentrism 
yielded the largest number of significant 
differences when the home situation was 
compared with the various nursery school 
situations. 

In the study by Williams and Mattson 
(1942), in which children’s language re- 
sponses in different social groupings were 
studied, it was found that as the group 
becomes larger the language becomes more 
social and less egocentric. Only 1 of their 6 
subjects indulged in speech while playing 
alone, and social speech was found to ac- 
count for 60 to 78 per cent of the sen- 
tences, with the remainder being classified 
1 In personal communication to the writer, M. E. 
Smith (June, 1947) stated that she "attempted to fol- 


low Piaget's definitions as explained by his ezamples." 
These examples often do not fit the formal definitions. 


as parallel speech in their social usage anal- 
ysis. When they used Piaget’s analysis, 
however, the amount of egocentric speech 
ranged from 42 to 58 per cent in the vari- 
ous situations, 

In another study McCarthy (1929a) 
compared two methods and found an ap- 
preciably higher percentage of egocentric 
responses in the free play situation (6.32 
per cent) than in the adult situ: ation (3.35 
per cent). M. E. Smith's. (1935a) findings 
on larger numbers of eases are also in the 
same direction. Unfortunately, however, 
for purposes of comparison, she grouped 
the data obtained by these two methods 
by age levels separately, which are the fig- 
ures necessarily reported in Table 9. When 
she compared the two methods of record- 
ing responses in the two different situations 
she put all age levels together, and this 
rendered the material incomparable with 
other available data. The figures given in 
Table 9 for E. A. Davis's (1937a) data on 
adapted information were not given by 
her separately for singletons, twins, and 
only children, and henee the figures re- 
ported here probably inelude her total 
group, which was heavily weighted with 
twins and only children, both of which are 
deviate groups in linguistie development. 

It thus appears that the data of Table 9 
are very difficult if not impossible to inter- 
pret. In spite of similarity of purpose and 
methods of collecting data, presentations 
of the results have varied from study to 
study to such a degree that comparisons 
of data which should be comparable are 
rendered impossible. 

Another study, which is presented very 
briefly so that figures could not be added 
to the above table, is that by Johnson and 
Josey (1931), who attempted to repeat 
some of Piaget’s work on 55 children. They 
state that their results “substaniate few of 
Piaget's claims” and that 
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instead of finding them  egocentrie we 
found them socially minded, willing and 
able to assume the position of another and 
even that of an hypothesis. They were 
quite able to make themselves understood. 
...Six-year-olds, he [Piaget] tells us, 
cannot reason because they are too ego- 
centric. We found nothing in our investi- 
gation to support this view. On the 
contrary we found all of our children to be 
socially minded and in no manner domi- 
nated by an egocentric attitude. 


Valentine (1942) also takes issue with 
Piaget, particularly in his definition of col- 
lective monologue. He raises a number of 
questions concerning the social situation in 
which egocentrie speech oceurs. However, 
when elementary school children’s contribu- 
tions to oral discussions were studied by 
Baker (1942), it was found that as the 
children grew older they devoted less time 
to talking about their own netivities and 
more time to discussion of “current happen- 
ings.” Personal activity percentages de- 
creased from 61 per cent in grade 2 to 18 
per cent in grade 6. In the higher grades 
the children’s oral contributions became 
more frequent, shorter, and more to the 
point. 

The most significant American study 
which has apparently confirmed Piaget's 
findings with regard to egocentricity of lan- 
guage is that of Fisher (1934). Although 
she took the work of Piaget (1026) as her 
point of departure in the search for the 
degree of egocentricity in the child's lan- 
guage, she did not follow his classification 
in arriving at her coefficient of egocentrism. 
Instead she set up a much simpler and 
more objective method based on the pro- 
portion of the total remarks having the 
self as subject. Her coefficients of ego- 
centrism obtained by this method were in 
striking agreement with those reported by 
Piaget; but, with the marked difference in 
method, the validity of a direct compari- 


son of these indices bearing identical names 
is somewhat questionable. One of the chief 
difficulties is that the classification of the 
same set of remarks on the basis of Fisher's 
classification and on the basis of Piaget's 
would in all probability lead to quite dif- 
ferent results, since many remarks can be 
about the self and yet be directed toward 
a hearer, require a response from the hearer, 
and in every other way qualify as a $0- 
cialized response according to Piaget’s defi- 
nitions, Fisher found that 34 per cent of 
the remarks were about the self, and she 
concluded that a high degree of concern 
with self is characteristic of the preschool 
child. She did not, however, find any re- 
lationship between age and remarks about 
the self. Adams (1932), who also recorded 
language in a nursery school setting, defines 
egocentric remarks as remarks which con- 
tain self-references, He used separate cate- 
gories for monologue and social monologue 
which were subheads under egocentric re- 
marks in Piaget's original classification. Tis 
egocentrie remarks show a regular increase 
with age from 13 per cent at 2 years to 41 
per cent at 4 years. It is not surprising 
that workers using such criteria should find 
results indicative of a relatively large per- 
centage of egocentrism, for in the M. D. 
Horn (1926-1927a) list of the words most 
frequently used by kindergarten children 
the word J is by far the most frequent, 
with my occurring as the ninth and me as 
the twenty-fourth word in order of fre- 
quency. 

Another investigation which apparently 
supports Piaget's conclusions, but arrives 
at the result by different methods, is that 
by Rugg, Krueger, and Sondergaard (1929). 
They found that 40.8 per cent of the re- 
marks of kindergarten children were self- 
assertive. However, their definition of this 
category did not exclude socialized re- 
sponses as was done in Piaget's classifica- 
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tion, since self-assertive remarks could at 
the same time be highly socialized. 

Those who have disagreed with Piaget’s 
findings when they employ his classifica- 
tions are not all American investigators so 
the differences probably should not be ex- 
plained on the basis of nationality. Ohwaki 
(1933), who studied her own 2 Japanese 
daughters, reports that at about the age of 
2 years social expression was as frequent as 
monologue. She attempted to harmonize 
her findings with those of Piaget by point- 
ing out that if all sentences not directed 
toward other people are considered as ego- 
centric, talking with animals and the like 
would be considered egocentric. She thinks, 
however, that this kind of talking should be 
considered as very social, since animals are 
often real companions to children, Huang 
and Chu (1936) recorded a total of 1500 
sentences from 21 nursery school children 
from 2% to 5 years of age in the everyday 
environment and found 80 per cent of their 
speech socialized and 20 per cent, egocentric. 
Language about other persons was 12.5 per 
cent of the total, language about the self 
classified as socialized was 11.6 per cent, and 
language about the group constituted only 
3.3 per cent. Kuo (1937) recorded spon- 
taneous language of 4 Chinese children from 
3 to 5 years of age and found that ego- 
centric speech occupied only from 10 to 20 
per cent of children’s conversation and that 
it decreased with age. 

In her third edition of Kindheit und 
Jugend, published in 1931, C. Bühler dis- 
cussed this problem in some detail and re- 
ferred to some unpublished German studies 
which have not found their way into Amer- 
ican literature. She states that Piaget’s 
stimulating investigations were refuted by 
many different child psychologists, at least 
in regard to their main thesis (egocen- 
trieity). She said that W. Stern always 
pointed out that the egocentric behavior of 
the children observed by Piaget was fur- 


thered by the special environmental condi- 
tions prevailing at La Maison des Petites, 
which she described as a Montessori pre- 
school in which each child was encouraged 
to work alone on an individual basis with 
relatively little social intercourse being de- 
veloped within the group. She also states 
that, at the suggestion of Doctor Stern, 
M. Muchow tested the egocentricity coeffi- 
cients in a preschool in Hamburg and found 
completely different ratios from those re- 
ported by Piaget. 

Another unpublished study by Elsa 
Köhler resulted in 82 per cent of the speech 
of preschool children being classified as 
socialized, This is, of course, much more 
in line with the American investi ations 
which have employed Piaget's classifica- 
tions. C. Bühler (1931) herself gives the 
interesting interpretation that the flow of 
speech which often accompanies a child's 
activity is really an expression of a need 
for social contact. She feels that much of 
the speech classed as monologue is merely 
expressing a desire to feel close to others 
and that it is only secondarily to be con- 
sidered as playful monologue. She believes 
that Piaget found reason to emphasize the 
egocentric aspects of children’s language 
because of the rather peculiar characteris- 
tics of the play situation in which the 
children were observed and because records 
were taken in only the one type of life it- 
uation. Although the drive for social con- 
tact may be interpreted as egoistic, the 
very striving for contact, she says, drives 
the child away from himself and toward 
others. 

‘An article by Henle and Hubbell (1938) 
on egocentricity in adult conversations has 
occasioned some challenging re-evaluations 
of the significance of Piaget’s work. Here- 
tofore the implication had been that as the 
child grows older his speech becomes more 
socialized and that the adult uses relatively 
little egocentric speech. The high degree 
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of socialization of adult speech has always 
been implied but mever demonstrated. 
Henle and Hubbell undertook to determine 
the amount of egocentric speech in adult 
conversations. They also set up their own 
criteria of egocentrieity. Critieizing the 
artificiality of Fisher's (1934) technique 
they proceeded to classify sentences from 
the point of view of their meaning as ego- 
related sentences. In this category they 
include statements of the activities of the 
speaker, of his feelings and emotions, his 
ambitions, desires, and interests, as well as 
all opinions, attitudes, criticisms, and all 
evaluative and normative statements. The 
remarks classified were those of college 
students and other adults and were re- 
corded by a variety of eavesdropping tech- 
niques in order to avoid artificiality and 
to assure spontaneity. They found 40.7 
per cent of all the adult remarks fell in 
the ego-related category. Perhaps individ- 
uals of all ages are egocentric in about 40 
per cent of their responses, if one uses a 
somewhat subjective classification scheme 
based on meaning rather than on the man- 
ner of utterance and attendant circum- 
stances, as in Piaget's definitions. If this 
is true, it may be that the great concern of 
child psychologists regarding the develop- 
mental significance of the supposed out- 
growing of the egocentrism of early child- 
hood has been exaggerated in its impor- 
tance. 

Piaget’s concept of egocentric speech has 
been seriously challenged by Vigotsky 
(1939). He considers that egocentric 
speech is midway between socialized speech 
and inner speech. The disappearance of 
the externalized or vocalized aspect of 
speech is only an illusory disappearance, he 
claims, Vigotsky considers that, basically, 
egocentric speech is the key to inner speech, 
for it is still subject to observation because 
it is uttered aloud. It is a form of speech 
which aids the child’s thought processes in 


a most intimate way, but, rather than 
waning during childhood and going through 
an involution, Vigotsky claims that it goes 
through an evolution with inner speech and 
thought as the end products. In support 
of this contention he points out that it is 
in conformity with the observed facts that 
the external expression of egocentric speech 
decreases with age and that it increases 
when, difficulties arise which require con- 
scious reflection. 

According to Vigotsky (1939) the fune- 
tional and structural qualities of egocen- 
trie speech and speech for communication 
with others are not different from each 
other in the 3-year-old child, but there is 
a gradual differentiation of the two speech 
functions so that by 7 years of age the 
structure and function of the egocentric 
speech have taken on more the nature of 
inner speech and have become differenti- 
ated from socialized speech. He designed 
a series of experiments to test his hy- 
potheses regarding the nature of egocentri 
speech in which he experimentally weak- 
ened and strengthened the social demands 
of the situation. He first obtained chil- 
dren’s coefficients of egocentrism accord- 
ing to the methods of Piaget when they 
were in free play situations in the pres- 
ence of other children. He seems to have 
no difficulty in the quantitative aspect of 
the problem, as he apparently obtains co- 
efficients of egocentrism of the same order 
of magnitude of those of Piaget. His quar- 
rel is with the interpretation and signifi- 
cance of egocentric speech, After obtaining 
coefficients of egocentrism in the usual way, 
he then diluted the social nature of the 
situation in an effort to destroy the “illu- 
sion of understanding” by others, by put- 
ting these children in a situation with 
deaf-mute children, and also by putting 
them in a situation with total strangers, 
or alone at a table in a corner of a room 
which the experimenter observed from out- 
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side. In all these experiments which les- 
sened the social nature of the situation, 
the coefficient of egocentrism decreased 
markedly. It also decreased when an or- 
chestra drowned out the child’s speaking 
voice, as well as when the children were 
told to speak only in whispers. Vigotsky 
claims that all these experiments prove his 
hypothesis that egocentric speech partakes 
first of the nature of social speech and rep- 
resents a transition from speech for others 
to inner speech for oneself. Goldstein 
(1948) supports Vigotsky’s point of view, 
for he considers the evidence convincing 
and in harmony with existing knowledge of 
child development. 

In summary, it appears that the con- 
troversy over egocentrism is more apparent 
than real and that many of the quantita- 
tive discrepancies can be accounted for in 
terms of (1) differences in definition and 
interpretation of terms by various authors, 
(2) the situation in which responses are 
recorded, and (3) individual differences in 
the personality characteristics of the chil- 
dren observed. The writer is inclined to 
the belief that these three factors are of 
considerably more importance than the 
factor of nationality which has been stressed 
by some. It is evident that there is a 
high degree of egocentrism (about 40 per 
cent of all remarks) in the speech of young 
children if one sets out to look for its mani- 
festations without artificial restraints im- 
posed by a rigidly defined classification 
system (Rugg, Krueger, and Sondergaard, 
1929; Adams, 1932; Fisher, 1934). It 
should be pointed out, however, that even 
the highest estimates of egocentrism rarely 
exceed 50 per cent, and hence the enthusi- 
astic statements one occasionally finds re- 
garding the predominance of egocentrism 
in the speech of young children are quite 
unfounded. If, however, one accepts 
Piaget’s definitions and adheres to them 
strictly, much smaller amounts of speech 


are classified as egocentric in any situation, 
although more egocentric responses are 
found in free play and in child-child situ- 
ations than in  adult-child | situations. 
Whether or not egocentrism such as is found 
in studies reporting high incidence of it is 
characteristic of childhood, and whether it 
is outgrown with added maturity, is still 
an open question. The work of Henle and 
Hubbell (1938) points to the interpreta- 
tion that perhaps the degree of egocen- 
trism first called to attention in the speech 
of young children may be a characteristic 
of human nature which is merely somewhat 
more subtly manifested in adulthood. 
Vigotsky’s (1939) ingenious experiments 
are certainly worthy of repetition, and his 
challenging interpretations lend added em- 
phasis to the key position of language in 
the study of the higher thought processes. 

Socialized Speech. All the studies which 
have been cited in the preceding section 
have been concerned with socialized speech 
as opposed to egocentric speech. The ab- 
solute percentages of socialized speech are 
the complements of the percentages of ego- 
centric speech. Hence all the factors which 
influence the percentages of egocentrism 
also affect the percentages of socialized 
speech. As has already been pointed out, 
each author has made slight modifications 
of the classifications, and each of these 
changes upsets the balance of percentages 
in a closed system so that the actual fig- 
ures available on the various categories of 
socialized speech are not readily com- 
parable except in the few studies which 
have employed identical methods. In gen- 
eral, those who have duplicated MeCarthy’s 
techniques have confirmed her findings in 
regard to the main trends; The percent- 
age of answers varies with the amount of 
participation of the adult to stimulate 
conversation and with the degree to which 
the observer waited for spontaneous re- 
marks in the adult-child situations. As 
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may be seen from Table 9 roughly one- 
fourth of the responses are answers in the 
data of MeCarthy (1930), Day (1932), 
and E. A. Davis (1937a), whereas M. E. 
Smith (1935a) has only 9 per cent or less 
in this category at all ages. 

'The largest single category of socialized 
speech in most studies which have used 
this classification is adapted information 
which amounts to 40 to 60 per cent at the 
various age levels. It constitutes by far 
the bulk of the conversation and as a total 
category shows no definite trend with age. 
M. E. Smith's (1935a) figures are lower 
than those of other investigators because 
she classed remarks about the immediate 
situation and remarks associated with the 
situation as collective monologue rather 
than as adapted information. The most 
interesting trend in the subgroup of 
adapted information is that naming is very 
prominent in the speech of young children, 
dropping from about 50 per cent of the 
comprehensible responses of McCarthy’s 
(1930) 18-month-old children to about 10 
per cent at the age of 4%. E. A. Davis 
(1937a) reports only 6 to 8 per cent 
naming in the 5%- to 91-year-old children 
studied by her. Corresponding to the de- 
crease in the amount of naming there is 
an increase with age in the number of re- 
marks associated with the situation. The 
child is able to recall information, to bring 
his past, experiences to bear on the present 
situation, to look ahead into the future, 
and to talk about related items as he grows 
older and gains in experience and in his 
ability to integrate his experienees and to 
verbalize about them. 

‘Another striking trend which has emerged 
quite consistently from a number of in- 
vestigations is that very youns children 
usually begin to talk about things which 
have emotional content for them. The 
first word is often an interjection, and even 
words which are usually used as nouns 


are often uttered with exclamatory or in- 
terjectional inflection. Apparently young 
children are motivated to use language in 
the beginning to satisfy their needs, wants, 
and desires and to control their environ- 
ment in accordance with their needs and 
wants, for the category of emotionally 
toned responses including commands, re- 
quests, threats, and desires constitutes a 
fairly large percentage of the responses of 
the youngest children, and this category 
dwindles in importance with increase in 
age (Table 9). 

Tn seeming conflict with these findings 
are those of Young (1942a), who reports 
children over 48 months using more ex- 
clamatory expressions than younger chil- 
dren. This apparently is due to the dif- 
ferent situations in which her data were 
collected, as she also finds more commands 
given to other children than to adults, and 
an increasing tendency to use verbal ex- 
pressions instead of physical contact. This 
latter is undoubtedly due to nursery school 
training and to the fact that her data were 
collected in the nursery school situation. 

It has been pointed out by Leopold 
(1949b) that emotions, wishes, questions, 
and statements cannot be completely sepa- 
rated during the l-word sentence stage. 
He stresses the highly emotional character 
of the earliest words and states that this 
affectivity decreases slowly and never com- 
pletely disappears, for he states that no 
objective statement is ever made entirely 
dispassionately. Rostand (1950) gives an 
interesting psychoanalytic discussion of the 
relation between affectivity and the child’s 
progress in the use of various grammatical 
forms. Sanford's (1942) study on adults 
is also of interest in this connection. 

The figures given by E. A. Davis (1937a) 
on emotionally toned responses are much 
lower than those of McCarthy (1930) and 
Day (1932) and really are not comparable 
with theirs because she classed expres- 
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sions of liking and desire under adapted 
information while retaining the category of 
emotionally toned responses only for ex- 
clamations and definite commands. The 
figures reported for Smith under the head- 
ing “Emotionally Toned” in Table 9 are 
actually classed by her as imperative sen- 
tences, but in all probability these are 
emotionally toned in the sense that the 
other investigators employed this term. It 
is interesting to note the decline in the 
percentage of such responses as the child 
gains in socialization and in facility of ex- 
pression. There is also the possibility that 
the large amount of emotionality in early 
speech is an accompaniment of the early 
stage of learning to talk, for the child who 
understands the speech of others much bet- 
ter than he can express himself may go 
through a period of emotional stress com- 
parable to the emotional accompaniment 
which has often been noted in the early 
stages of learning many motor and other 
skills, 

The category of children’s questions has 
received considerable attention from inves- 
tigators in recent years, for it has been 
treated as a separate category in the major 
studies of language development and it 
has also received more detailed analysis in 
studies by Piaget (1926), E. A. Davis 
(1932), M. E. Smith (19335), and Lewis 
(1951). This area has been reviewed by 
Fahey (1942). In most studies of pre- 
school children, questions seem to make up 
10 to 15 per cent of the conversation. 
"There seems to be a slight, although irregu- 
lar, tendency for the number of questions 
to increase with age, but by 9% years 
Davis (1937a) reports a marked falling off. 
Smith (19335) found a slightly larger per- 
centage (16 per cent) of questions asked 
in the adult-child situation than in the 
child-child situation (12 per cent), al- 
though it must be remembered that the 
two records were not taken from the same 


group of children and hence may be af- 
fected by sampling errors. McCarthy 
(1930) and Davis (1937a) found that chil- 
dren of the upper socio-economic classes ask 
a much larger number of questions than 
children of the lower socio-economic levels. 
This is undoubtedly due in part to the in- 
tellectual factor, but is probably also re- 
lated to the satisfaction that the children 
are likely to get when they ask questions. 
A child from a superior home is somewhat 
more likely to get a satisfactory answer to 
his questions and hence will be encouraged 
to ask more. Davis (1937a) found that 
only children tend to ask more questions 
than singletons or twins. This can prob- 
ably be explained on the same grounds as 
the occupational group differences. 

Piaget (1926) was interested in chil- 
dren's questions chiefly for the light they 
might shed on the development of child 
logie. He devotes an entire chapter in 
The Language and Thought of the Child 
to a treatment of 1125 questions asked by 
one ehild of one adult over a 10-month 
period between 6 and 7 years of age. He 
points out that early why questions ap- 
pear at about 3 years, but, classifying the 
questions according to the type of answer 
he thinks is expected by the child, he elaims 
that these are not aetually questions de- 
manding causal explanations. He states 
that the earliest whys are affective rather 
than intellectual, and he postulates the 
hypothesis of precausality. He claims that 
children do not ask questions of causal re- 
lationship until 7 or 8 years of age. 

Lewis (1951) is in essential agreement, 
with this point of view, although he tends 
to emphasize the social function of the 
child’s questions. He attempts to show 


that the growth of a child’s questions is 
determined by social cooperation working 
upon two powerful tendencies in the child 
—namely, to use language as play and as 
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a means of satisfying his vital needs. . . . 
Throughout, the growth of the various 
categories of questions depends very largely: 
upon the replies that the child receives; 
that is, upon social cooperation. 


This is in line with the hypothesis sug- 
gested above that the occupational group 
differences in the frequeney of questions 
may depend upon the degree to whieh they 
are answered, Lewis stresses the fact that 
the child at first tends to use language as 
a form of play and in an attempt to satisfy 
his needs, The play is the game of question 
and answer in which the child calls upon 
another person to help satisfy his needs. 
Lewis points out that it gives the child 
pleasure to speak merely in order to be 
spoken to. Apparently children learn very 
early that they can gain the attention of 
adults and control others by the technique 
of asking questions, Lewis also points out 
that children often ask questions to which 
they already know the answers, often be- 
cause they are learning to make formula- 
tions of events in words and seek social 
sanctions for these formulations. In build- 
ing up his system of knowledge the child 
is said to begin by making tentative state- 
ments which, having an interrogative form, 
invite corroboration or rejection by others. 
He thinks that whereas there may be some 
rudimentary notion of causality in the early 
why questions, the child's real notion of 
causality develops only out of his constant 
experience with the causal answers that he 
receives from others. 

E. A. Davis (1932) had mothers of 73 
children record samples of 50 consecutive 
questions, totaling 3650 questions. These 
were classified and analyzed for form, 
length, and content. The questions were 
from children in the upper socio-economic 
brackets, were subject to the unreliability 
of maternal report, and were not consecu- 
tive samples. Adequate tables on the fre- 


quency of the various types of question 
forms were not provided, although the au- 
thor diseussed this point at some length 
and presented a few critical ratios. When 
in her later study (1937a) she analyzed 
over 2000 questions, many of the categories 
showed discrepancies with the earlier re- 
sults. 

M. E. Smith published (19335) a sepa- 
rate article based on the 3095 questions 
recorded in running conversations of pre- 
school children. Most of the analyses in- 
volve comparisons of responses recorded in 
the adult-child and child-child situations, 
but, as mentioned above, the two situations 
are not comparable, owing to the differences 
in selection of cases. She found, however, 
that what questions constituted 12 per cent 
of all questions and where questions 11 per 
cent, both of these categories showing in- 
crease with age. Who, whose, and which 
questions accounted for only 2 per cent 
and showed no relation to age. How ques- 
tions were 6 per cent, when 1 per cent, 
and why questions amounted to 4 per cent, 
None of these groups showed significant 
change with age. Causal questions she 
found amounted to 8 per cent of all ques- 
tions, questions of place 13 per cent, being 
most frequent at 2 years of age and show- 
ing a decrease with age. Questions of fact, 
time, and invention, showed an inerease 
with age. The eategory accounting for the 
largest percentage of the questions was that 
involving questions concerning human ac- 
tions and intentions, which included 46 per 
cent of all, Of interest in connection with 
the recognition of the naming stage and 
the increase in nouns in the early vocab- 
ulary is the finding that questions asking 
for the name of an object or person con- 
stituted one-fifth of all the questions asked 
by 2-year-olds and were third in frequency. 
She also reports that 94 per cent of all 
questions were concerned with some object, 
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action, or person either in the immediate 
situation or desired to be there. 


Interrelationships of Various Measures 
of Language Development 


As is evident from the foregoing discus- 
sions, there is a wide variety of measures 
and indices of language development which 
have been employed and traced throughout 
childhood. Probably the two most widely 
used measures are those of vocabulary and 
of length of sentence, the latter having 
proved to be the most objective and reli- 
able single index. However, comparatively 
little has been done in an attempt to de- 
termine the relative importance of the vari- 
ous aspects of linguistic development or to 
arrive at any single index of development 
in this tremendously complex function. One 
may still ask what is the relative import- 
ance of vocabulary, clearness of articula- 
tion, length of sentence, completeness and 
complexity of sentences, and the coefficient 
of egocentrism. So many of the analyses 
to which language development has been 
subjected, particularly the structural, func- 
tional, and parts-of-speech analyses, involve 
classification into percentages within closed 
systems that relationships can only be in- 
ferred from some of the shifts which occur 
in the percentages. One change or trend 
in such a system inevitably affects the other 
proportions, since all figures are relative. 
The result is that, upon completion of any 
one type of analysis, a set of values is ob- 
tained rather than a single index of the 
child’s level of sentence structure or some 
other measure which can be correlated with 
other indices. 

Williams (1937a) attempted to shed light 
on this vital question in “An Analytical 
Study of Language Achievement in Pre- 
school Children.” Measures were obtained 
of ability to make speech sounds by the 
use of a modification and shortened form 


of the articulation test of Wellman, Case, 
Mengert, and Bradbury (1931), of the cor- 
rectness of word usage, of the development 
of the sentence or expression unit, and of 
vocabulary. Word usage was measured by 
the number of words spoken correctly per 
50 running words of conversation, Devel- 
opment of the expression unit was studied 
for length, completeness in terms of sub- 
jeet-predieate-objeet relationship, and in 
terms of complexity of grammatical con- 
struction, The scoring was entirely arbi- 
trary and somewhat crude, yet it served 
to reveal individual differences in each of 
these measures in quantitative form with 
considerable reliability. Odd-even reliabili- 
ties for the several measures ranged from 
+.84 to +.91. Vocabulary was measurec 
with the Van Alstyne Vocabulary Test 
(1929) and a modification of the M. E. 
Smith Vocabulary Test (1926), describe 
above in the section on vocabulary tests 
(see pp. 532-534). 

Seventy children, ranging in chronologica 
age from 30 to 78 months and considerably 
advanced in mental age, were used. Un- 
fortunately not all children had all the tests, 
so the complete tables of intercorrelations 
are based on only the 38 three- and four- 
year-olds for whom all measures were avail- 
able. A condensed tabulation of intercorre- 
lations and the second-order partial corre- 
lations reported by Williams (1937a) is 
given in Table 10. The reliabilities ob- 
tained by the odd-even method are shown 
in the diagonal cells. All the original in- 
tercorrelations are shown above and to the 
right of the diagonal, and the partial cor- 
relations holding chronological and mental 
age constant are shown below and to the 
left of the diagonal. As may be seen, there 
is a rather strong positive relationship 
among the various language measures with 
the exception of vocabulary measures, which 
appear to be relatively independent of the 
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TABLE 10 


CORRELATIONS OF SEVERAL LANGUAGE ÍNDICES WITH CA snp MA, AND INTERCORRELATIONS AMONG 
THE LANGUAGE VARIABLES 


(After Williams 1937a) 


N = 38 MA Speech Word Length | Complete- Com- Van Alstyne] Williams 

sounds usage of unit ness plexity | vocabulary vocabulary 
CA «56 .31 443 „54 41 E .36 16 
MA 12 -49 m 455 .59 .52 AT 
C We Ee SECRET 
Speech sounds -60 -16 01 
Word usage .62 436 4,21 
Length of unit -86 56 .97 
Completeness 41 Al 21 
Complexity 67 
Van Alstyne vocabulary 228 

+04 


Smith-Williams vocabu- 


lary 


Reliabilities are shown on the diagonal. Zero order r’s above and to the right. 


and MA constant below and to the left 


others. ‘These relationships are maintained 
at fairly high levels even when the influ- 
ences of chronological and mental age are 
eliminated. Of particular interest is the 
strong degree of relationship which appears 
between the accuracy of speech sounds and 
the various measures of length, complete- 
ness, and complexity of the expression unit. 

Such results are quite in accord with 
E. A. Davis’s (1937a) conclusion that “a 
child’s mastery of articulation is closely re- 
lated to other phases of language develop- 
ment.” She found that faulty articulation, 
if unduly prolonged, may become a major 
handicap preventing both adequate com- 
mand of language and wholesome devel- 
opment of the personality. This is based 
on a comparison of à group of 160 cases 
rated as having “perfect artieulation" with 
a group of 88 cases rated as having “faulty 
articulation.” Those with perfect articula- 
tion had a mean length of sentence of 4.85 
as compared with 4.00 for those with faulty 
articulation, and the former used 102.2 dif- 
ferent words as compared with only 82.5 


Partial correlations holding CA 


different words used by the group having 
faulty articulation. In Part TV of a mono- 
graph by Little and Williams (1937) there 
appears a description of “An Analytical 
Seale of Language Achievement,” with in- 
structions in the appendix for the admin- 
istration of the scale. 

Yedinack (1949) reports interrelation- 
ships among several measures of linguistic 
maturity in four different groups of second- 
grade children. Length of response cor- 
related with complexity of sentence from 
+88 to +93, being higher in the group 
having defective articulation than in nor- 
mal speakers. Correlations of length of re- 
sponse with completeness of response were 
lower, but also positive, ranging from 4-.54 
to +.68, Complexity and completeness of 
response correlated +.63 to +.74 in the 
various groups. Vocabulary yielded very 
low correlations with these measures in all 
groups studied. Schulman and Havighurst 
(1947) gave correlations of vocabulary as 
measured with the Seashore-Eckerson vo- 
cabulary test with Thurstone's V factor of 
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+.79 and of +46 with the Iowa Silent 
Reading Test for a group of 16-year-olds. 

The eight measures of word fluency de- 
vised by Gerwitz (1948a, cf. p. 536) were 
compared with scores earned by the same 
38 children 5 to 6 years of age on the 
Smith-Williams vocabulary test. Different 
correlational patterns were formed between 
the various tests of “word fluency” and 
the recognition and recall types of voeabu- 
lary. Gerwitz suggests that two types of 
abilities may be involved in word fluency 
and that they probably are related to the 
restrictiveness of the stimulating situation. 

Factor analysis techniques were employed 
by Harris (1948) in a study of the lan- 
guage skill patterns of 200 fifth-grade In- 
dian children, Scores were based on the 
Gates Basic Reading Test, the Pressey Eng- 
lish Test, and five variables involving rat- 
ings of written composition. Findings re- 
garding bilingualism and sex differences will 
be discussed in the appropriate sections (see 
pp. 591-594 and 577-581). 

When completed: Templin’s investigations 
will afford ideal data for a study of the 
interrelationships of vocabulary, articula- 
tion, and length and complexity of sen- 
tence in the largest cross-sectional study 
of representative children over the widest 
age range (3 to 8) yet studied. She will 
also present longitudinal data on a smaller 
group of children who were followed from 
2 to 5 years of age. 

Investigations dealing with the interrela- 
tionships of speech and reading have been 
contributed by Gaines (1941), Shire (1945), 
Yedinack (1949), Rossignol (1948), and 
Artley (1948). Gaines (1941) reviews thir- 
teen other studies most of which used poor 
techniques. Eight of them showed that 
there was a relationship between speech 
defects and reading disability, three showed 
little or no such relationship, and two were 
Artley also reviews a num- 
The conelu- 


inconclusive. 
ber of studies in this area. 


sion is that speech and reading defects are 
to a substantial degree associated, especially 
in oral reading, but that there is no agree- 
ment as to the causation or the extent 
of the relationship. Huyck (1940) cites a 
summary by Rutherford which states that 
25 per eent of dysphemia cases have read- 
ing and writing defects or other speech dif- 
ficulties and that 18 per cent of dysarthria 
eases also have such defects, whereas 16 
per cent of children clas s 
good speech also had reading, writing, or 
other language defect. Yedinack (1949) 
found that 40 per cent of a group of 67 
second-grade children identified as poor 
readers also had articulatory defects and 
that of 71 cases identified as having ar- 
ticulatory defects 38 per cent also had read- 
ing disabilities. She concludes that children 
with functional articulation defects are sig- 
nificantly inferior in both oral and silent 
reading to children with normal speaking 
ability and that there is a tendency for 
children with articulation and/or reading 
defects to be inferior to normal speakers 
in vocabulary. It thus appears that, as 
investigations are directed more and more 
to the study of the whole child, more re- 
ports are appearing in which language dis- 
ability syndromes are being identified, and 
children are not so frequently labeled on 
the basis of one outstanding symptom as 
they were formerly. 


Individual Differences 


Racial and Nationality Differences, Data 
comparing children of different races in lan- 
guage development are meager. Gatewood 
and Weiss (1930) reported greater fre- 
quency of vocalization among white than 
among Negro neonates, although Irwin 
(1949) reports no appreciable difference. 
Anastasi and D'Angelo (1952) studied 50 
Negro and 50 white children among whom 
there was equal representation of each sex. 
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Socio-economic factors, and parental edu- 
cation were fairly well equated. They 
studied mean sentence length and com- 
plexity of sentence structure. There were 
slight but statistically insignificant differ- 
ences in favor of the white groups. Harris’s 
(1948) study dealing with two groups of 
American Indians is concerned only with 
intra- rather than inter-racial comparisons, 
and the various studies of M. E. Smith 
(1935b, 1939, 1940, 1949) dealing with Chi- 
nese have involved the problem of bilin- 
gualism which obscures comparability of 
data. 

Tt should be pointed out, however, that 
strikingly similar developmental trends are 
to be found in biographical studies from 
various countries regardless of the language 
being learned. There is certainly observ- 
able a common developmental core in re- 
ports from the United States, England, 
France, Germany, Switzerland, Belgium, 
Japan, Hawaii, and Australia which would 
seem to indicate that the process of lan- 
guage learning is essentially the same the 
world over. The rates of its acquisition 
of course vary with the native endowment 
of the children, the sampling observed, and 
the environmental stimulation they receive. 
Goldstein (1948) states in speaking of 
sound acquisition in infancy: “Whatever 
language we consider, we observe, in the 
acquisition of sounds, the same sequence 
in time” (p. 36). He cites Jakobson as 
having confirmed this in Swedish, Norwe- 
gian, Danish, Slavic, Russian, Polish, Czech, 
Serbocroatic, Bulgarian, Indian, German, 
Dutch, Estonian, and Japanese. Such ob- 
servations from the field of comparative 
linguistics tend to support an organismie 
theory of language development. (See Me- 
Carthy, 1952c.) 

Sez Differences. One of the most con- 
sistent findings to emerge from the mass 
of data accumulated on language develop- 
ment in American white children seems to 


be a slight difference in favor of girls in 
nearly all aspects of language that have 
been studied, Although Irwin and Chen 
(1946a) found no sex differences in mean 
number of phoneme types in infancy, the 
girls began to surpass the boys by about 
the tenth month of age. Gatewood and 
Weiss (1930) report greater frequency of 
vocalization among girls even in the neo- 
natal period, and Hess, Mohr, and Bartelme 
(1934), in their intensive study of prema- 
ture infants, report the mean age of onset 
of speech (use of words) among 86 pre- 
maturely born girls was 17.5 months, where- 
as 65 prematurely born boys did not use 
words until a mean age of 18.3 months. 
Of those who used sentences before 2 years, 
7 were girls and only 3 were boys, and 
approximately twice as many girls as boys 
began to use sentences in the third year 
of life. Karlin (1947) attributes the ob- 
served sex differences in speech develop- 
ment to later myelination of the neural 
pathways in boys. 

Whenever groups of boys and girls are 
well matched in intelligence and socio- 
economic background, and when the situa- 
tion in which responses are recorded does 
not tend to favor the interests of one sex 
or the other, there appear slight differences 
in favor of girls. Whenever such sex dif- 
ferences fail to appear, or in rare instances 
are reversed, the result can nearly always 
be accounted for, when the data are avail- 
able, in terms of selection on the basis of 
one of the aforementioned factors. The 
most clear-cut example appears in Table 5, 
where the mean length of response, which 
js the most objective single measure so far 
available, is shown for the sexes separately 
as obtained in 14 major studies. In this 
table there appear 64 comparisons of the 
two sexes for children of the same age 
groups. Of these, 43 favor the girls, 3 are 
identical for the two sexes, and only 18 
favor the boys. Two of the figures where 
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the sexes are equal come from Day's (1932) 
study of twins and 1 from E. A. Davis's 
(1937a) study, whereas 4 of the differences 
favoring boys come from the Davis study, 
which presented a situation that definitely 
favored boys’ interests and 3 involved her 
twin groups. 

The toys used by Davis are described by 
the author as “a motley collection of little 
covered wagons with detachable oxen, las- 
soing cowboys, buffalo hunters, scouts, In- 
dians in attitudes of hostility, flight, or pur- 
suit, and various animals and trees” (p. 
20). It is difficult to understand the fol- 
lowing justification for this choice of toys 
by a scientific investigator who is seriously 
interested in making valid comparisons with 
other available data on the matter of sex 
differences in language development. She 
states: 


Since no play object or situation was dis- 
covered which was of equal appeal to boys 
and girly of the ages studied, it was decided 
to choose objects known to be of especial 
interest to boys. This was done because 
(1) boys of 5 years are already “condi- 
tioned” against girls’ toys, but girls if given 
the opportunity ordinarily enjoy boys’ toys; 
(2) even if they are not interested in the 
toys, girls can easily be induced to co- 
operate in the experiment; and (3) since 
the language development of girls is slightly 
in advance of that of the boys, it is only 
fair that the advantage, if any, of a high 
degree of interest in the situation should 
be given to the boys. If the findings still 
show superiority on the part of girls, the 
significance becomes all the greater [p. 20]. 


It should also be noted that in Dayis’s 
procedure picture books were shown “only 
when the toys had failed of their purpose,” 
namely, to stimulate spontaneous language. 
Toys were considered to have “failed of 
their purpose” if the child volunteered no 
remarks after 10 minutes and could not be 
induced to enter into conversation. Davis 


herself admits, however, that "roughly 
about twice as many girls as boys were 
shown the books," and this following 10 
minutes of silence; and that "at all ages 
boys show slightly more interest in the 
toys than do girls” (p. 21). “Boys are 
less likely to be shy than girls... . Boys 
were slightly less negativistie than girls 
... [and] girls were somewhat more dis- 
tractible than boys, perhaps because they 
were less interested in the situation,” and 
ratings on talkativeness revealed “a con- 
sistent tendency toward greater talkative- 
ness in boys than in girls. . . . The mean 
time is slightly greater for girls than for 
boys" (pp. 25-26) (that is, to secure the 
same number of responses), and "greater 
spontaneity of speech is unquestionably 
characteristic of boys” (p. 67). 

In view of these circumstances it does 
not appear that anyone should take seri- 
ously, as valid comparisons, the data on 
sex differences from Davis's investigation. 
The wonder is that, in spite of the very 
unequal conditions, the girls maintained 
their superiority in length of response in 
4 of the 9 comparisons and were equal to 
the boys in a fifth instance on length of 
response, and showed decided superiority 
on a number of other measures. The re- 
versal of the usual trend seen in MeCarthy's 
2%-year-old subjects can be attributed to 
sampling errors, as the girls of that age 
group came in undue proportion from the 
lower socio-economic levels. The reversals 
occurring in M. E. Smith's (1926) data 
can be accounted for on the basis of age 
differences as the boys are about 14% months 
older than the girls at the ages at which 
they excel. In Young’s (1941) study in 
which groups relatively homogeneous with 
respect to socio-economic level were used, 
there was not a single exception to the 
general trend toward a slight superiority of 
girls in length of sentence. 


INDIVIDUAL DIFFERENCES 


579 


Of partieular interest, however, is the re- 
port of sex differences favoring the boys in 
ihe two Negro groups studied by Anastasi 
and D'Angelo (1952). This may be due to 
racial differences or it may be associated 
with differential attitudes towards the two 
sexes reflected in different child-caring prac- 
tices in the two cultural groups. Among 
the 18 of the 64 differences which favored 
boys in length of response, 10 can be 
accounted for on the basis of age, socio- 
economie level, twinship, or racial factors. 
(See McCarthy, 1953.) 

Although length of sentence is the most 
objective and the most, reliable single quan- 
titative measure to use for comparison of 
the sexes, almost all other measures which 
show developmental trends with age also 
reveal a slightly more rapid linguistic ma- 
turity for girls. Mead (1913) found that 
feeble-minded girls talked earlier than 
feeble-minded boys, and Sirkin and Lyons 
(1941) report speech defects to be twice 
as frequent among mentally defective males 
ag among defective females. I. P. Davis 
(1988) reports that girls reach maturity in 
articulation about a year earlier than boys, 
first-grade girls having about the same ar- 
ticulatory patterns as second-grade boys. 
Terman et al. (1925) found that gifted girls 
used short sentences at a slightly earlier 
age than the gifted boys. Doran (1907), 
after an extensive survey of the literature 
on vocabulary, reported that girls have 
larger vocabularies than boys of the same 
ages but that the differences were smaller 
among older children, and M. E. Smith 
(1926) confirmed this in her vocabulary 
study. 

Sex differences in favor of the girls ap- 
pear in the comprehensibility of the speech 
at carly levels. In MeCarthy's. (1930) 
study boys had only 14 and 49 per cent 
comprehensible responses at 18 and 24 
months as eompared with 38 and 78 per 
cent for girls of the same ages. Similar 


differences were found throughout the age 
range studied. Fisher (1934) also found 
a higher percentage of incomprehensible 
speech among the boys. They tended to 
repeat identical speech patterns more often, 
In the McCarthy (1930), Day (1982), M. 
E. Smith (19352), E. A. Davis (1937a), 
Young (1941), and Shire (1945) investiga- 
tions, all other analyses, particularly func- 
tional and construction analyses, revealed 
that, when categories are studied for sex 
differences which reveal increasing or de- 
creasing trends with age, the trend is evi- 
dent at an earlier age among the girls. 
The one significant exception seems to be 
the report of Anastasi and D'Angelo (1952) 
in which the Negro boys surpassed the 
Negro girls not only in length of response 
but in complexity of sentence structure as 
well. 

Davis summarizes the findings of her own 
study, which revealed sex differences in 
favor of girls in spite of a situation which 
was unfavorable to them, as well as that 
of other investigators as follows: 


In nearly every phase of language stud- 
ied, girls were found to retain up to the 
9-year level the superiority which has 
been previously demonstrated for the pre- 
school period. This is true of articulation, 
word usage, and length, complexity, and 
grammatical correctness of sentences, Girls 
use more personal pronouns and conjunc- 
tions than boys, and less slang. 


It is interesting to note that both Davis 
(1937a) and Young (1941) agree in find- 
ing the sex differences more marked among 
children of the lower socio-economic levels 
than among those from superior homes. 
Fisher (1934), whose group was the most. 
highly selected, found the smallest sex dif- 
ferences. This might seem to point to an 
early differential effect of the environment 
on the two sexes as revealed in linguistic 
development. In this connection it is of 
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interest that in Davis's study twin boys 
who had twin sisters, rather than twin 
brothers, were less seriously retarded in 
language. One hypothesis which she sug- 
gests is that: 


The twin sister, developing a little faster 
than the boy, may aet as a pacemaker for 
him; but it is equally possible that unlike- 
sex twins because of parental attitude or 
differing interests are less dependent on 
each other than twins of the same sex and 
more likely to seek out the wider contacts 
which stimulate and facilitate attempts at 
articulate speech [p. 126]. 


Wellman et al. (1931) also found that girls 
articulate consonant elements better than 
boys. 

The proverbial claim that the female is 
the more talkative is in general borne out 
by the results of scientific investigations 
and apparently is evident at a very early 
age, Jersild and Ritzman (1938) found 
that girls excel boys in the number of 
words spoken and in the number of dif- 
ferent words used, but some might be sur- 
prised at the report by Olson and Koetzle 
(1936) that, although boys tend to speak 
less than girls during given periods of time, 
when they do talk, it is at a slightly more 
rapid rate. Jersild and Ritzman state: “In 
summary, then, the present findings with 
regard to sex differences in verbosity and 
vocabulary indicate that girls tend quite 
consistently to surpass the boys, but not 
to a degree that is statistically significant.” 

The writer has previously pointed out 
that the magnitude of the sex differences 
usually found in young children’s language 
is not large enough to yield statistically 
significant differences when the usual eri- 
terion is employed. It is probable that 
these differences have not proved signifi- 
cant because of the small numbers of cases 
usually employed at a given age level, and 
also because so many analyses have been 


done in terms of percentages, which are 
rather unreliable indicators. It should fur- 
ther be pointed out that two methods seem 
to be employed by writers in the field for 
determining the significance of a difference 
although all claim to be using the critical 
ratio. Some use the number of children 
observed as the N in the formula, and 
others use the total number of sentences 
representative of the age level. Obviously, 
a large number of sentences from a small 
number of children would yield more sig- 
nificant differences if the latter method is 
employed than if N is taken merely as the 
number of children observed. There is need 
for clarification of methodology on this 
point and for uniformity of procedure. 
Young (1941) obtains many large critical 
ratios in various comparisons of subgroups 
by virtue of the fact that she employs the 
total number of cases in the study (74) 
when comparing data based on smaller sub- 
groups. It seems to the writer that the 
correct procedure is to use the number of 
children being studied in the particular sub- 
groups as the N. When such a method is 
employed the sex differences seldom prove 
statistically significant. 

The vast accumulation of evidence in the 
same direction from a variety of investi- 
gators working in different parts of the 
country, employing different situations and 
methods of observation, and employing dif- 
ferent analyses and linguistic indices, cer- 
tainly is convineing proof that a real 
difference in language development exis 
favor of the girls. Critical ratios and t 
values are employed and are interpreted to 
mean that if the ratio is sufficiently large 
it is practically certain that if the experi- 
ment were repeated the difference would 
occur in the same direction again. In the 
array of data cited above there is pre- 
sented experimental, rather than statistical, 
evidence of the reality of the differences, 
small though they may be; and when ex- 
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perimental trends eheck in study after study 
there appears to be little need for the reas- 
surances of statistical significance. 

Apparently these small differences in the 
two sexes in linguistic development are re- 
lated to later academic suecess in verbal 
skills, LaBrant (1933) found, for example, 
that girls used 148.3 words per theme, 
whereas the boys used only 1247 words 
per theme. The boys in general wrote be- 
tween 88 and 86 per cent as much as the 
girls. 

Shire (1945) also found sex differences in 
favor of girls in success in beginning read- 
ing, and there were more boys than girls 
in her lowest decile in first-grade reading. 
Bennett (1938) in reviewing the literature 
on reading disability presented a summary 
table showing 17 groups of cases requiring 
remedial reading work. T! he proportion of 
boys in all these reports is striking, rang- 
ing from 60 to 100 per cent of the total 
groups in the various studies, Is it not 
possible that exposure to the reading ex- 
perience at the same chronological age, but 
at an earlier stage of linguistic maturity, 
may be partly responsible for the greater 
toll of reading disability cases among boys? 
Ley (1930) stated that all forms of diffi- 
culty in the development of language occur 
much more frequently in males than in 
females, and the higher incidence of stut- 
tering and other speech defects among them 
is well known. Azoy (1935) found 202 boys 
to 119 girls in a group of speech defectives 
and 43 boys and only 22 girls in a group 
of 65 stammerers, He reported that the 
sex distribution is the same as that found 
in Germany. Itis probable that this slight 
though apparently basic difference between 
the sexes is also partly responsible for the 
consistent reports of better scholarship 
among girls in high school and. college. 

With these data in mind it would be well 
to re-examine the data on sex differences in 


intelligence as reported in Terman (1916, 
1925), Goodenough (1927, 1928), Monroe 
(1932), and others which show slight supe- 
riority of girls in intelligence as measured 
with the usual tests having a preponderance 
of verbal items likely to favor the girls. 
An unpublished study by Seidl (1937) 
showed that the Stanford-Binet scores of 
bilingual girls are apparently more de- 
pressed in comparison with their scores on 
the Arthur Poin# Scale of Performance 
Tests owing to their bilingualism than are 
the scores of a similarly selected group of 
bilingual boys. It would seem then that bi- 
lingualism was a greater handicap to girls 
than to boys in the intelligence test as they 
characteristically tend to earn a greater pro- 
portion of their scores on verbal items, 

Language Development in Handicapped 
Children. In certain groups of handicapped 
children, such as the deaf and the blind, 
sensory handicaps result in a definite re- 
striction of the child's experiences which is 
often reflected in their language. Maxfield 
(1936) studied the language development of 
a group of 8 totally blind preschool chil- 
dren, employing methods similar to those 
of MeCarthy (1930), Fisher (1934), and 
M. E. Smith (1935a), in an exploratory in- 
vestigation, Although conclusions were nec- 
essarily tentative on such a small number, 
Maxfield demonstrated that the method em- 
ployed in these other studies of normal 
children is directly applicable to young 
blind children, There was an abundance 
of language among these children with about 
twice as high a percentage of their remarks 
being about things as occurred in Fisher's 
data. The blind children, as a group, asked 
many more questions, gave fewer com- 
mands, and had unusually high percent- 
ages of emotionally toned responses. They 
used fewer nonverbal responses, but more 
incomplete responses, and had an unusu- 
ally high incidence of proper names. As 
Maxfield stated: 
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It may be that the trends which have 
appeared in connection with some of the 
questions [raised in her studyl will be 
found to group themselves around some 
fundamental need of the growing blind 
child. For instance, it seems reasonable to 
assume that the totally blind preschool 
child is satisfying his need for a feeling of 
security through talking a great deal, ask- 
ing many questions, and using proper names 
frequently... . The trends disclosed . . . 
probably stand for the blind child's attempt 
io gain that assurance regarding his en- 
vironment which seeing children obtain 
through visual observation [p. 85]. 


It is also probable that the blind child's 
greater need for constant supervision pro- 
vides an environment, which is linguistically 
more stimulating. 

Hawk (1937), on the other hand, reports 
that visually handieapped and blind chil- 
dren show a history of delay in walking 
and talking and eoneludes, without control- 
ling intelligence, that visual as well as audi- 
tory stimuli play a part in the development 
of speech. Goldstein (1948) also brings out 
that there is earlier fixation of sounds which 
can be observed visually, i.e., by noticing 
lip formations. This same factor probably 
accounts for Valentine’s (1942) observation 
that his son B was able to get consonants 
by imitation, but not vowels. Further in- 
vestigation of speech and personality factors 
among blind children has been reported by 
Brieland (1949). 

Thus, although the handicap of blindness 
does not appear to have a seriously retard- 
ing effect upon the child's linguistie devel- 
opment, and may on further investigation 
actually prove to have a stimulating effect, 
since the handicap itself forces dependence 
upon others and requires an abnormal 
amount of adult attention, the patterns of 
the functional analysis may be very differ- 
ent in a group of children having atypical 

needs. 


The handicap of deafness, of course, has 
a much more direct and more serious re- 
tarding effect upon language development, 
for the child who is totally deaf from birth 
does not acquire language in the normal 
way and has to be taught to speak by ar- 
tificial techniques. Children with adventi- 
tious deafness, or hard-of-hearing children 
having various amounts of residual hear- 
ing, are much less seriously handicapped, 
the degree of linguistic retardation being a 
function of the age at onset of the acoustic 
handicap, and of the amount of residua 
hearing, as well as of the type of education 
and the age at which it was begun. Most 
of the literature in this field consists of 
reports of isolated cases, surveys of inci- 
dence and causes of hearing loss. There 
are reports of results obtained with specific 
educational techniques of interest to teach- 
ers of the deaf, and most of the studies o 
a psychological or educational nature are 
concerned with problems of the measure- 
ment of intelligence in the deaf and with 
the measurement of their academic achieve- 
ment. Work being carried on with dea 
and hard-of-hearing subjects by Doctor and 
Mrs. Heider and their associates in the 
Psychological Division of the Clarence W. 
Barron Research Department at the Clarke 
School for the Deaf led to the conclusion 
by Eberhardt (1940) which states: 


The experiments show that the world of 
the young deaf child is already organized 
beyond the perceptual level and that this 
organization closely follows that of speak- 
ing people. They show clearly that lan- 
guage is not essential for organized con- 
ceptual thought, at least during its first 
stages. They are interesting, from an edu- 
eational point of view, in showing that 
much of the first language development of 
the young deaf child in school consists in 
the learning of words for ideas that he 
already knows and uses in his everyday 
life.... Of course there are many in- 
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stances in which a new word introduces a 
new conceptual relationship, but this is also 
true for hearing persons [pp. 4-51. 


Heider and Heider (1940b) point out: 


The deaf child usually does not begin to 
learn language until he has reached an age 
at which the hearing child has already 
mastered most of the forms used in adult 
expression. The whole process by "which 
he learns language is necessarily different 
from that of a hearing child, From the 
beginning it is based to a certain extent on 
the presentation of carefully selected ex- 
amples from which rules can be derived, 
while the hearing child learns by free se- 
lection from a wealth of language forms. 


They analyzed 1118 compositions consisting 
of accounts of a short motion picture writ- 
ten by 301 deaf and 817 hearing children 
of seven different age groups. The hearing 
children were from 8 to 14 years and the 
deaf from 11 to 17 years, the youngest chil- 
dren in each age group being the youngest 
children who were able to write the whole 
story. A very detailed analysis on com- 
plexity of sentence structure was conducted. 
Among the more significant findings were 
the facts that the sentences of the deaf 
were shorter both in number of words and 
number of clauses than those of the hear- 
ing, the deaf used relatively simpler and 
fewer compound and complex sentences, 
fewer verbs in coordinate and subordinate 
clauses, relatively more infinitives, and rela- 
tively more prepositional phrases. The au- 
thors report, that, in all these, except those 
of the infinitive and prepositional phrase, 
the performance of the deaf resembled that 
of the less mature hearing children. Tt ap- 
peared that the deaf used relatively simple 
language units, shorter sentences, and rela- 
tively few forms requiring precision of use. 
These differences were found even though 
the deaf children were approximately 3 
years older than the hearing ehildren with 


whose eompositions their work was being 
compared. 

This is in disagreement with results re- 
ported by Templin (1950), who found large 
groups of defective hearing children using 
longer sentences than normal children in 
written explanations of scientific phenom- 
ena. She interprets this as probably due 
to their need to use long cireumloeutions 
in sentence strueture, as is done in Basic 
English, because of their meager vocabu- 
laries. She also found (1948) fewer spell- 
ing errors made by deaf children probably 
associated with the different learning tech- 
niques they must employ and the lack of 
guesswork based on auditory cues which 
often lead normal children into spelling 
errors. 

Hudgins and Numbers (1942) analyzed 
phonographie records of the speech of 192 
deaf pupils between the ages of 8 and 20 
years who had been taught. by the oral 
method. Teachers of deaf children served 
as auditors, and a reliability of +.90 was 
obtained for the method of analysis. Re- 
sults were chiefly in terms of vowel and 
consonant errors and errors in rhythm. 
Approximately 21 per cent of all conso- 
nants and 12 per cent of all vowels were 
malarticulated by the deaf children, Cor- 
rect rhythm was revealed to be an ex- 
tremely important element contributing to 
the intelligibility of the speech of the deaf. 
The authors concluded: 


Speech is a dynamic process; it cannot 
be broken down into static positions and 
jsolated movements. An analytic method 
of speech teaching of itself, therefore, vio- 
lates basic physiological and phonetie prin- 
ciples. A synthetic method in which the 
basie phonetic unit is the syllable is in 
keeping with these physiological and pho- 
netic principles; it is the natural method 
by which hearing children acquire speech. 


They therefore advocate a basie revision of 
the methods which have heretofore been 
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employed in the teaching of speech to the 
deaf. 

The study by Hughson and others (1942) 
involved a detailed analysis of the voice 
and speech characteristics of 367 children 
resident in the Pennsylvania School for the 
Deaf, of whom 249 had never received au- 
rieular training and 118 were enrolled in 
auricular classes, that is, classes using group 
hearing aids for children with residual hear- 
ing. Electrical transcriptions were em- 
ployed. Children receiving auricular train- 
ing in speech were found distinctly supe- 
rior to those taught by the traditional oral 
method. Their superiority was independent 
of the amount of residual hearing and age 
of onset of deafness. They estimate a 2- 
year shortening in the education of the deaf 
child by the use of this method. The pre- 
viously cited study by Hudgins and Num- 
bers (1942) agrees that children having au- 
ricular training have more intelligible speech 
than those taught by the oral method. 


Effects of Environmental Factors 


Institutionalization. Some of the most 
ehallenging results have appeared in the 
recent studies dealing with the effects of 
environmental deprivation in institutional, 
orphanage, or hospital environments. It is 
indeed amazing to note how early this is 
manifested and to see how lasting are the 
effects. 

Aldrich, Sung, and Knop (1945a, b, c) 
and Aldrieh, Norval, and Knop (1946) pre- 
sent a series of studies on infant crying. 
Babies were observed 24 hours a day for 
the first 30 days in a hospital nursery. 
Comparisons were made with the amount 
of erying under conditions of home care 
and after inereased nursing care in the 
nursery. In the hospital the average baby 
cried 117 minutes per day and had 11.9 
prolonged crying spells (i.e, over 3 min- 
utes). In the home situation there were 


only 4 such erying spells per day. When 
nursing care was inereased in the hospital 
nursery from 0.7 hour per child per day 
to 19 hours per child per day, there was 
a 51.4 per cent decrease in the amount of 
erying. Such findings must have important 
implications for speech and for emotional 
development. 

Brodbeck and Irwin (1946) compared 
the frequency and variety of phonemes 
uttered by a group of orphanage children 
with those heard among a group living 
with their own families. Statistically sig- 
nifieant differences were obtained in favor 
of the children who enjoyed the stimula- 
tion and the affectional relationships of 
normal family environments. The differ- 
ences indicating the handicap of the or- 
phanage group were evident as early 
the first 2 months, and the discrepancies 
between the two groups became more 
marked by the fourth and sixth months 
of life, The orphanage groups, however, 
were already markedly below the children 
from the homes of unskilled laboring 
groups, even in the first 6 months, and in 
spite of the fact that feeble-minded chil- 
dren were not included in the orphanage 
group. (Cf. Irwin 19485 and c.) Fisichelli 
(1950) also found that institutionalized in- 
fants were much more retarded than Irwin's 
subjects, who lived with their own fami- 
lies, in all measures of their prelinguistic 
utterances that showed developmental 
trends with age. 

Goldfarb (1943a, b, 1945, 1946) in an in- 
teresting series of studies evaluated the 
language of ehildren who spent their first 
3 years in an institution. He compared 
them with foster children who lived in 
foster homes from early infaney (approxi- 
mately 4 months). Comparisons were 
made on speech sounds, intelligibility of 
speech, and level of language organization, 
using the Williams, MeFarland, and Little 
Language Achievement Scale, and picture 
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vocabulary as measured with the Stanford- 
Binet Form L. Retests were made after 
7 months in foster homes, at 6 to 8 years 
of age, and again in adolescence, The chil- 
dren reared in an institutional environment 
showed marked language defieieney in all 
areas measured, The author characterizes 
their behavior as passive and apathetic and 
their personalities as impervious to environ- 
mental stimulation, The implication is that 
the institutional deprivation in the first 3 
years produced permanent harm to the 
intellectual, linguistic, and personal-social 
development of these children, Further 
studies on this topie are needed, as only 15 
to 20 cases entered into the above com- 
parisons, and the marked difference between 
foster children and institution children in 
IQ (28 points) before placement is diffi- 
cult to interpret. It is impossible to say 
whether the institutional environment, pro- 
duced the intellectual deficit measured with 
a verbal test or whether the brighter chil- 
dren were placed earlier, and only the duller 
and generally more retarded children re- 
mained in the institution as long as 3 years, 
The early age of placement, of foster chil- 
dren, however, would seem to preclude the 
possibility of seleetive placement, 

Freud and Burlingham (1944) in Eng- 
land also found retardation in their studies 
of Infants without Families during World 
War II. This retardation did not appear 
until the second year of life. This may 
have been due to insensitive techniques or 
to the eireumstanee that for many of the 
children in their group the deprivation was 
deferred until later in infancy. 

Similar reports also come from France, 
where Roudinesco and Appell (1950) note 
the severe developmental retardation of in- 
fants raised in institutional environments. 
Among those who had been institutional- 
ized for a long period of time only 13 per 
cent had Gesell developmental quotients of 
85 or above, whereas 55 per cent were seri- 


ously retarded with developmental quo- 
tients below 70, the retardation being most 
marked in the language areas of the test. 
After 18 months of an improved regime 
designed to have nurses and other attend- 
ants give more individualized attention to 
the children, marked improvement in mo- 
tor, social, and adaptive behavior occurred, 
but the least improvement was brought 
about in language development. 

Gesell and Amatruda (1941) give a good 
description of the dynamics of this environ- 
mental deprivation and stress that it oper- 
ates by “attrition” as well as by “impover- 
ishment” and that the results tend to be 
cumulative. Gatewood and Weiss (1930) 
report that vocalizations were less in a situ- 
ation in which newborn infants were “al- 
lowed to lie naturally without any external 
stimulation” than in an experimental situa- 
tion in which they were stimulated by vari- 
ous forms of controlled stimuli such as 
light, sound, temperature, odor, and hold- 
ing the nose. Apparently the sheer mo- 
notony, and impersonal character, of the 
institutional environment lessens vocaliza- 
tion in comparison with the variety and 
warmth of a normal home environment. 
Such factors are apparently operative even 
in the neonatal period. 

Williams and McFarland (1937) applied 
the Smith-Williams vocabulary test to 64 
orphanage children who were compared 
with a large group of children living in 
their own homes. The orphanage children 
were markedly inferior in vocabulary seores, 
much more so than could be accounted for 
on the basis of socio-economic level or IQ. 
Moore (1947) used the same vocabulary 
test and analyzed 2-minute samples of oral 
language on orphanage and nonorphanage 
children. In all measures of language she 
found the orphanage group markedly re- 
tarded. She held CA and MA constant and 
conducted an analysis of variance which 
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showed a statistically significant difference 
attributable to environmental influences. 

All this evidence should lead to a serious 
re-evaluation of traditional child-caring 
practices in institutions and agencies. In 
fact, such studies have already led many 
forward-looking social agencies to increase 
their use of foster homes whenever pos- 
sible and to place children at earlier ages 
than formerly. The need for making due 
allowances for early environmental depriva- 
tion when interpreting infant intelligence 
tests also becomes imperative in the light 
of such findings. 

Occupational Group Differences. There 
is considerable evidence in the literature to 
indicate that there exists a marked rela- 
tionship between socio-economic status of 
the family and the child's linguistic devel- 
opment. Chamberlain (1900) states that 
as early as 1847 Degerando reported that 
“the child of the rich understands more 
words and less actions, and the child of the 
poor less words and more actions.” This 
early observation regarding the linguistic 
superiority of the privileged child has since 
been confirmed by a number of recent ex- 
perimental studies. Chamberlain (1900) 
also reports a study. by Lombroso in which 
50 children of well-to-do and educated 
families were found to have much larger 
vocabularies than 100 children from poor 
families. In reviewing this study Markey 
(1928) states: “Both in the precocity with 
which they interpret the words and in the 
exactness reached, the children of the 
former families exceeded those of the poor 
in the proportion of two to one.” 

Descoeudres (1921) studied 300 children 
of the upper and lower classes as they were 
distinguished by attendance at private or 
publie sehools and found that on praeti- 
cally every item of her extensive battery 
of tests, nearly all of which involved lan- 
guage, the children of the upper social 
classes were decidedly superior to those of 


the lower social classes. Stern (1930), who 
reworked these data, calculated that the 
difference between the educated class and 
the working class would be equivalent to 
about 8 months in linguistic development. 

C. Bühler (1931) reported that children 
from a neglected milieu show retardation 
in all aspeets of their development, but 
that the retardation is more evident in 
language than in other aspects of develop- 
ment. She reported data of Hetzer and 
Reindorf, who compared a group of chil- 
dren from a “good” environment with a 
group from an “underprivileged” environ- 
ment. The children from the more favored 
environment used more words meaningfully 
at earlier ages, a larger percentage of them 
were using 2- to 3-word sentences at earlier 
ages, and the same differences were revealed 
when syntax, inflection, and sentence struc- 
ture were analyzed. 

The extremely early age at which these 
differences manifest themselves is evident 
from the work of Irwin (1948b, c), who 
studied phoneme frequency and types of 
phonemes in relation to the occupational 
status of the family in the first 2% years of 
life. Although the types of phonemes show 
no relation to occupational status, and fre- 
quencies of phonemes are not related to 
paternal occupation in the first 13 years, 
such a relationship does appear to emerge 
after 18 months of age, or at approximately 
the average age of onset: of true speech. 

In the McCarthy (1930), Day (1932), 
and E. A. Davis (1937a) studies paternal 
occupation was used as a criterion of se- 
lection in efforts to secure representative 
samplings. In all these studies occupa- 
tional group differences are consistent and 
strikingly in favor of the upper socio-eco- 
nomic levels in all types of analysis. The 
children from the upper social levels not 
only use longer sentences but also use more 
mature sentence forms at earlier ages. 
Functional categories, especially questions, 
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which show trends with age, also reveal 
more rapid development of children from 
the more favored homes. In McCarthy’s 
word analysis, children of the lower classes 
continued to use larger percentages of 
nouns up to higher age levels, which is prob- 
ably indicative of linguistic immaturity. In 
Davis’s study 73 per cent of the children 
from upper socio-economic levels were rated 
ag having “perfect articulation” at 5% 
years, but only 58 per cent of the children 
of the lower levels received similar ratings 
on articulation at that age. It will be re- 
called that Fisher’s (1934) cases which 
showed the greatest superiority in linguis- 
tic development came, nearly always, from 
the families of professional men. MeCar- 
thy (1930) and Day (1932) found a tend- 
ency for the differences between the occu- 
pational groups to increase with increase 
in chronological age, but this was not borne 
out by Davis's data on school age subjects. 

In the study by Young (1941) 6-hour 
language records were made on 74 cases, 
half of whom attended the nursery school 
at the University of Georgia during a period 
when tuition was charged and half of whom 
attended when the nursery school was run 
as a Federal Emergency Relief Project and 
served only families on relief. Compari- 
sons are made between the “regular” and 
“relief” cases attending the same school in 
different years. It was found that the 
regular group surpassed the relief group in 
all aspects of language that were analyzed. 
Relief boys were by far the poorest in lan- 
guage development and regular girls the 
most advanced, 

Worbois (1942) compared the language 
of children from a one-room rural school 
and from a consolidated rural school, The 
groups were matched on IQ, age, home 
eultural index, and midparent education. 
Significant differences on the Stanford- 
Binet vocabulary test and on a verbal 
effectiveness test were found in favor of 


the group in the consolidated school. They 
also used almost twice as many words and 
half again as many different words in de- 
scribing the pictures in the Stanford-Binet 
scale as the children from the one-room 
school. The principal environmental dif- 
ference which seemed to be associated with 
these factors was the education of the 
teachers, for in the one-room school they 
had had on the average only 0.6 of a year 
beyond high school, whereas those in the 
consolidated school had had an average of 
3.0 years of education beyond high school. 
In their vocabulary study of 16-year-olds 
Schulman and Havighurst (1947) found 
statistically significant differences from one 
socio-economic group to another on the 
Seashore-Eckerson English Recognition Vo- 
cabulary Test, Part I. 

Kinds of Experience. Several investiga- 
tors have reported that travel and events 
which broaden the child’s experiences are 
accompanied or followed by increases in 
vocabulary. Drever (1915-1916), after 
comparing the vocabularies of his own 
3 children, who had had a broad environ- 
ment with considerable travel, and those of 
slum children, concluded: “Expansion of a 
child’s environment always tends to in- 
crease nouns relatively to other parts of 
speech. Conversely, with a constant or 
relatively constant environment, the other 
parts of speech will increase relatively to 
the nouns.” 

This is in agreement with Bean’s (1932) 
observation that periods of rapid increase 
in vocabulary coincided with the widening 
of the child’s experiences through travel 
and that periods of sentence building paral- 
leled uneventful interim periods. Most of 
these reports are on isolated cases, yet it 
is conceivable that the occupational group 
differences which have been found so con- 
sistently in the larger scale studies may be 
due in some measure to the more restricted 
environment usually experienced by chil- 
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dren of the lower socio-economic classes. 
Parents of children in the lower classes are 
presumably less gifted linguistically than 
parents of children in the upper classes, 
and hence not only afford a poorer example 
of language for a model but also probably 
provide less verbal stimulation. 

An extremely challenging study by Mil- 
ner (1951) selected contrasting groups of 
first-grade Negro children on the basis of 
“language IQ" obtained with the California 
Test of Mental Maturity. Patterns of 
parent-child interaction were studied for 
the children who were “high” and “low 
scorers” on a language criterion similar to 
reading readiness tests. These children 
were drawn from widely divergent socio- 
economic levels. Striking differences were 
found in the patterns of family life be- 
tween the “high scorers” and the “low 
scorers.” The families of “high scorers” 
usually have breakfast together and en- 
gage in general two-way conversation at 
breakfast and before school as well as at 
supper, the children actively participating 
in such conversation. Children scoring high 
on the language tests were also the recip- 
ients of more overt expressions of affection 
from significant adults in the home than 
the children who earned low scores on the 
language tests as first graders. On the 
other hand mothers of “low scorers” do not 
eat breakfast with their children, do not 
talk to them during breakfast or before 
they start for school (except for occasional 
orders and cautions), These children do 
not talk to anyone at breakfast or before 
school. Neither do they have any two-way 
conversation while eating their supper. 
These factors tend to be concomitant with 
variations in socio-economic status which 
has so often been shown to be related to 
language development. However, since 
these circumstances are so much more dy- 
namic from the standpoint of language 
learning and familial attitudes towards chil- 


dren and their patterns of living, it appears 
that parental attitudes towards children 
and habits of family life are the really sig- 
nificant factors for language development 
and that they happen to vary with socio- 
economie class as well. 

There have been a number of interesting 
faets revealed on the relationship between 
the age of the child's associates and his lin- 
guistie development. 'The Gales (1906), 
whose second and third children used twice 
as many words as the first child at the 
same age, claimed that “the later children 
have an advantage in learning much from 
contact with the older child.” Others hold, 
however, that children understand each 
other much better than they do adults who 
are too far above their level. G. S. Hall 
(1891a), in speaking of children of ap- 
proximately the same age, said: “Their 
noises are too well understood by each 
other, the younger holding the older back.” 

McCarthy (1930) found that the median 
percentile rank on length of response of 
the children in her experimental group who 
associated chiefly with adults was 70. For 
those who associated with older children it 
was 42.5. This latter group was drawn 
chiefly from large families who usually 
came from lower socio-economic levels. 
The children who associated chiefly with 
younger children had a mean length of 
response very close to the median for their 
ages, namely, 52.5. It appears, then, that 
association with adults is likely to be at- 
companied by linguistic acceleration, Fur- 
ther evidence comes from M, E. Smith's 
(1935a) study in whieh children were shown 
to use longer sentences and to use more 
advanced patterns of language development 
during the situation in which they con- 
versed with an adult than in the situation 
involving conversation with other children. 
If association with adults is frequent in 
the child's experience, and he follows the 
pattern found by M. E. Smith, he will get 
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more practice in using more mature lan- 
guage in situations which are conducive to 
better language usage. However, Hahn 
(1948) found that a group of children serv- 
ing as an audience stimulated even more 
mature language expression on the part of 
her 6!%-year-olds than one adult did. 
‘Another striking fact which fits into the 
picture on age of associates is the marked 
superiority of only children. Of all the 
groups studied, only children, especially 
only girls, seem to be the most precocious 
in all aspects of language development. It 
is true that only children most frequently 
come from homes of the upper socio-eco- 
nomic levels and are somewhat higher in 
intelligence, but their linguistic superiority 
appears to be out of all proportion to what 
would be expected on the basis of their 
age, sex, mentality, and socio-economic 
status, Because of the nature of the fam- 
y pattern, only children usually have more 
adult contacts than other children. Al- 
though these children are undoubtedly of 
superior native endowment, it must be re- 
membered that their environments differ 
rom those of other children chiefly in af- 
ording greater association with adults, 
broader experience, and greater opportuni- 
ties for practice in the use of language 
under optimum conditions. 
At the opposite extreme, children in or- 
phanage and institution environments, às 
shown above, are the most seriously re- 
tarded group in language development. 
Little and Williams (1937), Skeels, Upde- 
graff, Wellman, and Williams (1938), and 
Flemming (1942) have found marked re- 
tardation in vocabulary development among 
institution ehildren. Although the children 
of this group undoubtedly come from lower 
socio-economic levels, are somewhat below 
the average in native ability, and probably 
have had restricted environmental experi- 
ences, their retardation appears so marked 
that it is necessary to look for other fac- 


tors to account for the magnitude of the 
differences found. Even when Little and 
Williams (1937) matched cases on mental 
age, the institution children were much 
more retarded in vocabulary than non- 
institution children of the same mental age. 
If these data are fitted into the picture 
on age of associates it appears that chil- 
dren living in an orphanage have the maxi- 
mum amount of association with other chil- 
dren and a minimum of association with, 
and attention from, adults. If, therefore, 
association with adults is a facilitating fac- 
tor in language development, it is under- 
standable why this group of orphanage chil- 
dren should show such marked retardation 
in linguistie development. 

Dawe (1942) reported an educational 
program emphasizing the understanding 
and use of language symbols by a group of 
children in an orphanage. It involved 
about 50 hours of individual and small- 
group training in understanding words, 
looking at and discussing pictures, listening 
to poems and stories, and going on short 
excursions. These are the kinds of en- 
riching experiences that the good home in 
the upper socio-economic brackets usually 
affords and the kinds of experiences that 
schools find it necessary to provide in read- 
ing readiness programs for underprivileged 
or immature children. In Dawe's experi- 
ment 11 pairs of children were matched on 
age, sex, school group, MA, IQ, and score 
on the Smith-Williams vocabulary test. 
One member of each pair received the train- 
ing, and the other served as a control. 
Gains which were significantly greater for 
the experimental group at the 1 per cent 
level of confidence were found in all lan- 
guage measures except intelligibility of 
speech and complexity of organization. 
Sentence length increased from 5.34 to 6.14, 
and vocabulary scores inereased 17.5 points 
in contrast to 10.0 points for the control 
group. Although there was no direct coach- 
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ing on test items, these language training 
gains were reflected in an increase in aver- 
age IQ from 80.6 to 94.8 as a result of the 
50 hours of training over a 92-day period. 
The control group decreased from 81.5 to 
79.5 in the same interval in the unenriched 
orphanage setting. The implications of 
such findings, if substantiated on larger 
groups, are indeed far reaching for both 
education and psychometrics. 

In the study by Anastasi and D'Angelo 
(1952) half of the Negroes lived in a 
housing development tenanted by both Ne- 
groes and whites, whereas the other half 
were in a segregated housing development. 
The differences in favor of the whites were 
more marked in the segregated groups. 
Where there was opportunity for Negro and 
white children to mingle freely in social ac- 
tivity their language development was more 
similar. However, there may have been se- 
lective factors operating so that brighter 
Negroes and duller whites representing the 
same broad socio-economic brackets may 
have been living in the mixed situation. 
Negro boys were superior to Negro girls in 
the unmixed neighborhood, but girls were 
superior in both mixed and unmixed white 
groups. (See Table 5.) This reversal of 
the sex differences usually found in white 
groups suggests the possibility of a eul- 
tural difference in attitude toward the two 
sexes or differences in child-caring practices 
which may be operative. 

Effect of Multiple Births. Another line 
of evidence on the effect of environment 
comes from studies of children whose en- 
vironment differs from the normal by rea- 
son of multiple birth. Day (1932), who 
duplicated MeCarthy’s (1930) techniques 
with 80 pairs of twins, using the same 
criteria of selection, found that the twins 
were markedly retarded in all aspects of 
language development when compared with 
McCarthy’s singletons. She reported that 
"the mean length of response for 5-year- 


old twins is slightly below that of 3-year- 
old singletons,” and a comparison of the 
yearly gains indicated that the rate of in- 
crease in length of response among single- 
tons was about double that found among 
twins. She attributes the differences to the 
peculiar social situation of the twin, stat- 
ing, “One surely could not learn as much 
or as rapidly, from companionship with an 
individual so nearly on his own plane, as 
from one in advance. Satisfactions from 
this companionship may be adequate to the 
twin... whereas the single child... 
may be motivated to gain his satisfactions 
from a wider field.” 

Following up these results, E. A. Davis 
(19372) compared twins, singletons, and 
only children at higher age levels. She 
found the twins retarded in language as 
compared with the other groups, but the 
discrepancy between their linguistic status 
and that of singletons was not nearly s0 
great after the age of school entrance as 
Day found at the preschool period. It 
seems that the home situation of the twins 
during the preschool period is not likely to 
promote normal linguistic growth, but that 
after school experience begins, with its op- 
portunities for wider social contacts, much 
of the initial handicap is overcome. The 
twins of the upper socio-economic groups 
made most of the linguistic gains after 
school entrance, whereas those in the lower 
economie brackets made comparatively lit- 
tle progress. A study by Howard (1946) 
on a large number of triplets revealed even 
more serious linguistic retardation than 
Day found among twins, for the 5-year-old 
triplets had a mean length of sentence of 
only 2.98 words, which is about equal to 
Day’s 4-year-old twins and to McCarthy’s 
214- to 3-year-old groups. 

Interestingly enough, the Dionne quin- 
tuplets showed even more marked linguistic 
retardation. Blatz, Fletcher, and Mason 
(1937) reported that Annette, who was 
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the most advanced of the five in language, 
began to use words by the nineteenth 
month and that all the children were using 
a few words by the twenty-second month. 
They compare the total vocabularies spoken 
by the quintuplets with MeCarthy's (1930) 
and Day's (1932) data showing the mean 
number of words used in a sample of 50 
consecutive responses by singletons and 
twins, and state that the quintuplets are 
about 16 to 18 months retarded as com- 
pared with the normal children: The real 
comparison which should be made indi- 
cates even more serious retardation, since 
the figures for the quintuplets represent 
the total eumulative vocabulary ever heard 
before that age. Obviously, if a short 
sample of 50 responses recorded in 15 or 
20 minutes yielded 66 words for MeCarthy’s 
singletons and 55 for Day's twins and the 
quintuplets did not have as many words in 
their entire known vocabularies until 32 
or 33 months, their retardation in language 
was indeed serious at that age. It must be 
remembered also that they were living in 
a bilingual environment, but up to the 
time of the report cited above they had 
used only French and were just about to 
begin to learn English, It is difficult to 
explain this retardation entirely in terms 
of the social situation, since the quin- 
tuplets had so much individual attention 
from adults during their preschool years 
that it should compare favorably with the 
amount of adult time and attention which 
children in smaller families normally re- 
ceive, unless, perhaps, their environment 
was psychologically more nearly compa- 
rable to that of institution children. 
Bilingualism. | Another environmental 
factor which is of prime importance in the 
acquisition of language by the preschool 
child is bilingualism. In adulthood the 
ability to use a second language is à de- 
cided cultural advantage, and considerable 
time and effort are spent in secondary 


school and college to acquire even a rudi- 
mentary knowledge of another language; 
yet a young child ean acquire two lan- 
guages during the preschool years with ap- 
parently little difficulty. However, there 
are many examples of confusion which 
children who hear two languages are likely 
to experience. The usual situation for bi- 
lingual children in this country is to hear 
a foreign language in the home and English 
at school, and in such instances educational 
experience reveals that the bilingualism is 
a handicap to the child's school adjustment 
and academic achievement. Parents who 
ean speak two languages often ask whether 
it is advantageous or detrimental to permit 
the child to hear and speak two languages 
during the preschool years, when language 
development normally is progressing so 
rapidly, and whether a certain mastery of 
one language should be attained before the 
second one is introduced. Scientific evi- 
dence on these very practical and impor- 
tant problems has been seriously lacking. 
Most of the studies on bilingualism have 
been concerned with the effect of this fac- 
tor on intelligence as measured with verbal 
tests. Seidl (1937) found that bilingual 
Italian children usually test on the average 
5 or 6 points below average in verbal in- 
telligence and that their scores on per- 
formance tests generally run 10 or 12 
points higher than on verbal tests. Few 
studies have been concerned with the effect 
of bilingualism on the development of the 
child’s language. 

Travis and Johnson (1937) studied the 
relationship of bilingualism to stuttering in 
4827 children from 4 to 17 years of age 
of whom approximately half were mono- 
lingual and the other half bilingual. They 
found that 2.8 per cent of the bilinguals 
stutter and only 1.8 per cent of the mono- 
linguals stutter. Although, of course, 97.2 
per cent of the bilinguals did not stutter, 
there are 98 chances in 100 that the dif- 
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ference obtained between the two groups 
is a real one. 

Leopold (1939, 1947, 1949a, b, c), a lin- 
guist, has conducted one of the most care- 
ful and detailed studies based on diary 
records, phonetie transeriptions, and vo- 
eabulary accounts of his daughters, who 
were brought up hearing both English and 
German. He reported (1949c) that at 
first his daughter tried to forge a single- 
language instrument from the twofold pres- 
entation and only considerably later did she 
separate them into two language systems. 
He reviewed the literature on bilingual chil- 
dren in 1948 with emphasis on case study 
reports, 

M. E. Smith (19355) studied the lan- 
guage development of 8 children in the 
same family who had varied experiences 
with English and Chinese. On the basis 
of this study she coneluded that it is 
probably better for young bilingual chil- 
dren to receive their two languages from 
quite separate sources, each adult in the 
home using one language consistently, and 
that change from a monolingual to a bi- 
lingual environment has a more serious ef- 
feet on the child's language than change 
from a bilingual to a monolingual environ- 
ment. Such changes she thinks are more 
difficult for infants from 12 to 18 months 
of age than for children who have acquired 
greater facility in the use of speech. It 
does not appear to delay the first use of 
words but does seem to have a handieap- 
ping effect at later ages. 

In 1939 Smith published a most com- 
prehensive investigation on the effect of 
bilingualism on language development. 
She studied 1000 children of varying racial 
backgrounds and varying amounts of bi- 
lingualism in Hawaii. The major findings 
were that in general these children pre- 
ferred to use English. The Japanese chil- 
dren who heard the least Wnglish used 50 
per cent English wordsy*but the total 


group used about 88 per cent English 
words. In comparison with haole? chil- 
dren and those who were studied on the 
mainland, Island children were seriously 
retarded in the use of the English language, 
a retardation which is not compensated for 
by greater advancement in other languages 
used. The more bilingual groups use more 
nonverbal sentences and shorter sentences 
than childrn in a less polylingual environ- 
ment. They are found to use more ex- 
clamatory and fewer interrogative sen- 
tences, and to use compound and complex 
sentences much less frequently. The bi- 
lingual groups were also retarded in the 
use of connectives and pronouns and in 
the use of the copula and inflected forms, 
and showed the expected decrease in the 
use of interjections. When a language is 
disappearing in competition with a new 
language, nouns and interjections (which, 
it will be recalled, are the first to be ac- 
quired) persist for the longest time. Those 
words that pertain to intimate aspects of 
family life and to eating are the last to be 
abandoned. In general, it was found that 
the children of Hawaii from nonhaole 
homes are retarded in language develop- 
ment at the time of school entrance to a 
degree so marked that, on most criteria, 
they are at about the level of 3-year-old 
children from a less polyglot environment. 
Smith considers that this retardation is due 
to the bilingualism of many homes and the 
prevalent use of pidgin English in the 
Hawaiian Islands. 

There is need for further study of bi- 
lingualism in the United States, with other 
languages as the foreign language, and un- 
complicated by the presence of a mutilated 
form of English. Most of the studies are 
seriously obscured by the factor of socio- 
economic status, for most bilingual children 
either come from highly cultured homes of 


1 Haole is an Hawaiian word for almost all Cauca- 
sians except the Portuguese. 
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the upper social levels where the language 
is being deliberately preserved for cultural 
reasons, or they come from the lower socio- 
economic levels where the parents have not 
been sufficiently intellectual to acquire the 
second language. On the other hand, there 
are a number of children whose parents 
remain in lower socio-economic brackets 
than those in whieh they would be found 
in their native countries because the very 
fact of a language handicap has necessi- 
tated their remaining at manual oceupa- 
tions rather than undertaking more verbal 
or more intellectual tasks. In MoeCarthy's 
(1930) study 10 per cent of the cases were 
bilingual. These children were more ad- 
vanced than would be expected on the 
basis of their age, sex, and paternal occu- 
pation as measured by mean length of re- 
sponse. It may be that the handicap is 
more readily detectable in articulation and 
in quality of speech than in quantitative 
measures like length of response. Numer- 
ous reports seem to indicate that as far 
as pronunciation is concerned there is a 
definite advantage to learning the second 
language at an early age. Yoshioka ( 1929), 
however, states on the basis of meager data 
that older children can handle two lan- 
guages better than younger ones and that 
bilingualism seems to require a certain de- 
gree of mental maturation for its success- 
ful mastery. 

Smith (1949) studied the vocabularies 
of 30 bilingual children of Chinese ancestry 
in Hawaii who ranged in age from 37 to 
77 months. They were as a group some- 
what above average in paternal oceupa- 
tion. Her test was given in English on 
one day and in Chinese on another day 
by a Chinese examiner conversant with 
both languages. In either language taken 
alone the group had below-average-sized 
vocabularies for children of their ages. 
Even when the vocabularies of the two 
languages were totaled only two-fifths of 


ihe children exceeded the norm. When 
words of duplicate meaning were sub- 
tracted only one-sixth of them exceeded 
the norm. Smith concludes that only the 
superior bilingual child is capable of at- 
taining the vocabulary norms of mono- 
glots, that it is better to have one name 
for each of many concepts than two names 
for a smaller number, and that it is there- 
fore “unwise to start any but children 
of superior linguistic ability on a second 
language unnecessarily during the pre- 
school years.” She also cites an unpub- 
lished study by Motoyma in which 50 
bilingual Chinese children had English vo- 
cabularies only 40 per cent as large as the 
average monolingual child at entrance into 
kindergarten. After a year of kinder- 
garten they had vocabularies 62 per cent 
of the norm. Two of the most careful 
studies showing the effect of bilingualism 
on the measurement of intelligence with 
both verbal and nonverbal tests are those 
by Seidl (1937) and by Darcy (1946), both 
of which show that the bilingual child is 
penalized in the usual measures of intelli- 
gence that best predict his functional intel- 
lectual level. Studies on bilingualism have 
been reviewed by Arsenian (1945). Thomp- 
son (1952) in concluding his discussion of 
this topic states: 


The “functional” intelligence of bilingual 
children is severely impaired in a cultural 
sense. . . . There can be no doubt that the 
child reared in a bilingual environment is 
handicapped in his language growth. One 
can debate the issue as to whether speech 
facility in two languages is worth the con- 
sequent retardation in the common lan- 
guage of the realm. There is no research 
evidence that might help answer this im- 
portant question [p. 3671. 


In Harris’s (1948) study of fifth-grade 
Indian children’s compositions the Mon- 
tana children, two-thirds of whom heard 
only English before school entrance, wrote 
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shorter compositions than the Pueblo chil- 
dren, three-fourths of whom heard only 
Indian before school. Error scores were 
higher for the Pueblo children, büt this 
may have been a function of the greater 
opportunity for errors in the longer speci- 
mens of their writing. It cannot be de- 
termined from the data presented whether 
the differenees are racial or due to bi- 
lingualism, 

It is becoming increasingly urgent that 
we have adequate information on this prob- 
lem of the effect of bilingual experience at 
various ages, for more and more families 
are having to spend periods of time in 
foreign countries in government service 
and are puzzled as to how best to handle 
the second language to the children’s ad- 
vantage rather than to their detriment. 
Furthermore, with the increase in air 
travel in this shrinking world there is great 
need for more individuals who can com- 
munieate in more than one language, and 
of course there is the ever-reeurrent in- 
terest in the various forms of a universal 
language such as Basic English or Es- 
peranto. It is evident that a thorough 
re-evaluation of the methods of foreign 
language teaching in secondary schools and 
colleges is needed. 

Effect of the Situation. Considerable in- 
terest has been shown concerning the effect 
of the immediate situation in which lan- 
guage responses are recorded on the gen- 
eral pattern of results. Attention was 
called to this factor by McCarthy (1929a), 
who in an effort to reconcile the results of 
her major study with those of Piaget 
(1926) recorded the language of the same 
children in a situation in which the child 
was conversing with an adult and also in 
a nursery school free play situation. Al- 
though the odd-even reliability of length 
of response samples of 50 responses taken 
in the adult-child situation was +.91, the 
correlation found between mean length of 


response for samples taken in the two dif- 
ferent situations was only +.54. Some 
children who were somewhat shy and re- 
strained in the adult situation talked more 
freely on the playground, and others who 
were talkative with adults talked relatively 
little in this group, thus tending to lower 
the correlation. 

McConnon (1935) conducted a study of 
28 nursery school children in which two 
samples of conversation were recorded in 
each of six different situations; lunch, 
morning outdoor play period, indoor free 
play situation, table-play, afternoon out- 
door play, and an outdoor play situation 
at home. Twenty-five responses were re- 
corded in each situation for the same group 
of children. McCarthy's (1930) methods 
of recording and analysis were followed 
quite closely although no construction anal- 
ysis was conducted. Surprisingly low coef- 
ficients of agreement between the two ob- 
servations in each situation were found, 
the quantitative analyses yielding the high- 
est mean coefficient of only -j-.431, the 
functional analysis yielding a mean corre- 
lation coefficient of only +.289 between 
various situations, and the parts of speech 
analysis one of only +-.072. The two rea- 
sons which obviously account for the dif- 
ferences found here are, first, that the 
quantitative measures, such as length of 
response and total number of words, are 
more objective and do not involve judg- 
ment and classification by the experi- 
menter, and, second, that they are based 
on the total sample while the functional 
and parts-of-speech analyses are based on 
only parts of the sample, in some instances 
certain categories being represented by 8 
relatively small number of responses. On 
the whole, MeConnon reports, the home 
situation yielded the greatest consistency 
from one occasion to the next. The cate- 
gory of emotionally toned responses yielded 
the highest consistency coefficient from one 
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situation to another. Of the various 
nursery. school situations, the lunch period 
apparently offered more controlled eondi- 
tions than the other school situations. The 
two outdoor situations both showed low 
consistency, as did also the indoor play 
situations. 

An inquiry by Janus (1943) on the 
relationship between children’s language 
and their play is 80 inadequately controlled 
that the conclusions should be disregarded. 
Space does not permit detailed criticism 
here, but the article has been severely 
criticized in print by Dennis (1943). 

Williams and Mattson (1942) studied 
the effect of different social groupings on 
the language of 6 nursery school children. 
A Fonda recorder enabled them to secure 
responses for several children at one time. 
Records were taken when the child was 
alone, with the experimenter, and with the 
experimenter and 1, 2, and 3 other chil- 
dren. Most talking and the most social 
speech occurred with the largest social 
group, but the mean length of sentence re- 
mained fairly constant for the various s0- 
cial situations. ‘The data were also ana- 
lyzed for parts of speech and according to 
Piaget's analysis. All the intercorrelations 
among the various situations were low. 
For the quantitative indices they averaged 
+31 to +.40, for the functional indices 
—.05 to +.20, and for the parts of speech 
only —.07 to +.23. The same children 
used longer responses and more words in 
samples of conversation taken in an out- 
door home situation than in any of the 
mursery school situations studied. 

Further light on the effect of the situa- 
tion on language records is afforded by 
Hahn's (1948) study on 116 first-grade 
children from upper and middle class 
homes. Reeordings were made of volun- 
tary speeches given by these children in 
the daily “show-and-tell” situation in the 
classroom where teacher and classmates 


were the audience; and 8 days later records 
were taken in an adult-child situation such 
as has been employed in most of the major 
studies, The classroom speeches averaged 
about 5 or 6 sentences (median 48 words), 
with a mean sentence length of 10.87 
words, as shown in Table 5. In the adult- 
child situation, although the sample was 
longer (median 70 words), the mean length 
of sentence was only 6.85. She found that 
6% times as many “nonsentences” occurred 
in the situation with the adult as in the 
group audience situation. She makes the 
interesting observation that, when an ob- 
ject and an event are not shared visually, 
longer sentences are required, as when a 
child told in class of family trips or events 
at home. Highly personal and family ac- 
tivity stories produced the longest total 
responses. 

In a study by Van Alstyne (1932) it 
was found that over half the time pre- 
school children tended not to talk to other 
children while working with play materials. 
Certain materials appenred to have con- 
siderably more “conversation value" than 
others. Doll play, blocks, crayons, and 
clay ranked high for percentage of time 
that their use was accompanied by con- 
versation, whereas painting, scissors, and 
books. were low in conversation value, It 
is interesting, in view of the sex differences 
previously shown, that the doll-corner ac- 
tivities and dishes, which are typical girl 
activities, were among the highest in con- 
versation value. It might be concluded 
that certain differences in language are 
due to the effect of the situation, but it 
must also be remembered that certain 
situations may attract children of different 
levels of language development. 

It appears from McConnon's investiga- 
tion that the results of language analyses 
are dependent upon the situation in which 
the data are gathered and on the type of 
index of language development employed. 
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It is extremely important, therefore, in 
comparing language studies and in setting 
up experimental situations for future in- 
vestigations, to control the situation with 
great care, to make comparisons only of 
situations whieh have been shown to be 
comparable, and to generalize regarding 
language development only for the specific 
situation in which the data have been col- 
lected. Apparently there are sufficient dif- 
ferences in the same children’s use of lan- 
guage from one situation to another to 
make it extremely hazardous to infer that 
a given sample is representative of a child's 
language development in general. 

M. E. Smith (1935a) also attacked this 
problem by comparing children's language 
recorded in a nursery school free play sit- 
uation and in the adult-child situation, but 
since the personnel of her groups differed 
it is difficult to interpret her findings. She 
claims superior language usage by children 
in the adult-child situation. However, as 
MeConnon concludes: “If a typical picture 
of the child’s behavior is to be obtained, 
a number of situations must be sampled. 
Observational studies cannot continue to 
ignore the situational factor in response if 
the results are to have significance for child 
development.” She further points out: 
“In order to obtain a stable index of the 
child’s language responses it is necessary 
to take a number of samples in a number 
of situations.” 

In the study by Young (1941) samples 
of language in four different nursery school 
situations were obtained, Each child was 
observed for 10-minute periods totaling 6 
hours of observation during about 15 days. 
The situations studied were outdoor play, 
indoor play, dinner, and a period in which 
the children were looking at picture books. 
It was found that the setting in which the 
responses were collected had a marked rela- 
tion to the amount of language obtained in 
a given time, 


Tn length of response, however, twelve 
correlations between compared situations 
ranged from +.90 to +.94. These and all 
other intersituation correlations reported 
by Young are unbelievably high considering 
the degree of reliability which is usually 
found for data of this type. They are all 
the more surprising when one considers the 
small homogeneous groups upon which 
they are based. Barring computational 
errors, the only possible explanation of 
them seems to be in the relatively longer 
samples employed, which may have yielded 
more reliable data. These correlations seem 
to indicate that sentence length in any one 
setting tends to be markedly similar to that 
used by the subjects in the other situations 
studied. However, Young states: 


Apparently the four groups were not 
identically affected by the four different 
settings in which they were placed... & 
situation somewhat similar to that used by: 
McCarthy, may be expected to yield find- 
ings representative of those which would 
be secured in any of the other three set- 
tings, if the subjects are of both sexes and 
come from widely differing socio-economic 
levels, as in the present investigation. 1f, 
however, a relatively homogeneous group. 
is being studied it seems advisable to 5e- 
cure responses in several different types of 
situation. This appears to be especially 
important if the subjects are of low socio- 
economic status [pp. 43-44]. 


The analysis for parts of speech showed 
rather marked differences from setting to 
setting corresponding to the changes found. 
in amount of comprehensible verbal be- 
havior. It seems as if this contribution to 
methodology should be helpful to future 
investigators in this rapidly expanding field. 

An interesting study by Chapin and 
Corcoran (1947) reported remarkable suc- 
cess in bringing out speech in a group of 
16 “speech-inhibited” children of about 5 
years of age through play-group tech- 
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niques, and several writers, particularly 
Blanchard (1933), Russell (1944), Werner 
(1945), Harle (1946), and Allen (1947), 
report case studies in which children with 
delayed speech were helped by play therapy 
or group play contacts of a nursery school. 
(See section on delayed speech, pp. 606-8.) 

However, for most children of the upper 
socio-economic levels, nursery school ex- 
perience results in more child contacts and 
fewer adult contacts, and in the light of 
the evidence presented earlier it would not 
be surprising if in some cases there were 
revealed a retarding effect of nursery school 
experience, especially for only children of 
upper socio-economic levels, This possibil- 
ity, even if later demonstrated, however, 
should not be interpreted as an indictment 
of nursery school experience, because such 
factors need to be evaluated in the light of 
the child’s total development. 


Language and Motor Development 


‘As none of the studies conducted so far 
has devised any single index of language 
development or measure of linguistic ma- 
turity, there are not many satisfaetory in- 
dications of the relationship of language 
development to other aspeets of the child's 
development. Language js usually con- 
sidered to be a substitute or short-cut type 
of behavior for overt bodily responses, as 
it is well known that gestures accompany 
language in the early stages. As was point- 
ed out earlier (see section on gesture Jan- 
guage, pp. 521-3), gestures precede the ap- 
pearance of language and constitute a more 
primitive form of communication. As lan- 
guage develops and becomes more precise, 
fewer gestures are needed, and it has often 
been noted that if a child develops an 
unusually effective gesture language his de- 
velopment of true language may be de- 
layed for some time. Cases of language 
retardation are often attributed to the fact 


that the child develops an elaborate system 
of gesture language which is so well under- 
stood by adults in the child’s environment 
that his wants and needs are satisfied with- 
out his having to make the effort to learn 
to talk. If, in a particular case, it can be 
shown that such is the cause of linguistic 
retardation, a refusal on the part of the 
adults in the environment to understand 
and respond to the child’s gesture-language 
is usually effective in bringing about the 
emergence of true language. 

Shirley (1933a, b), who made a careful 
analysis of the motor development of the 
same 25 children on whom language records 
were kept, reported a cyclical relationship 
between linguistic development and the ap- 
pearance of certain gross motor skills. 
Children’s vocalizations decreased in fre- 
quency during periods when reaching for 
objects, sitting alone, and walking were 
being mastered. She found correlations be- 
tween developmental scores on locomotion 
and vocalization which were all low or 
negative tending to “confirm the theory 


‘that speech development is held in abey- 


ance at the time when motor progress is 
most rapid.” She states further that, al- 
though the evidence is meager, “it points 
in the direction that early voc: ion is 
held in check by rapid motor progress and 
that babbling is a type of behavior which 
a baby resorts to when there is nothing 
better to do, or when the novelty of a new 
type of motor activity has worn off. This 
phenomenon was pointed out as early as 
1880 by the German observer Schultze, 
who said that children appear to learn only 
one thing thoroughly at a time and that 
while the child learns to walk he pushes 
aside the development of speech almost 
entirely and resumes his linguistic task 
only after the locomotor one has been 
finished. It is possible that the slowing-up 
in rate of gain in vocabulary as shown in 
M. E. Smith’s (1926) data (Table 4) at 
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the age of 15 months, which was the age 
of learning to walk in Shirley's group, is 
another instance of this same phenomenon. 
Brigance (1934) also noted it in one child 
who showed a plateau in vocabulary de- 
velopment during the period of learning to 
walk. After walking became well estab- 
lished this child showed a rapid spurt in 
vocabulary development. It is relation- 
ships of this sort that are all too meager 
in the literature of child psychology. In 
all probability many interesting interrela- 
tionships such as these are being overlooked 
because of the methodology which charac- 
terizes so many current studies in child 
psychology. i 

Wellman, Case, Mengert, and Bradbury 
(1931), who give detailed tabulations on 
the ability of preschool children to artieu- 
late various sounds, report correlations of 
+67 and +.65, respectively, between 
seores on a tracing path test and the total 
number of sounds and the number of con- 
sonant blends articulated. Bilto (1941) 
studied 90 speech-defective cases ranging 
in age from 9 to 18 years and found them 
to be definitely inferior as a group on three 
sets of motor ability tasks. Since articula- 
tion is so largely a motor function, this 
may be indicative of a general motor abil- 
ity. Both articulation and motor ability 
are undoubtedly related to CA and prob- 
ably to a third factor such as emotional 
security. Shirley (1933b) found a mod- 
erate positive relationship between fine 
motor coordinations and language develop- 
ment after the age of 45 weeks. H. M. 
Johnson (1928) reports that nursery school 
children under 3 years of age frequently 
use rhythmic vocal accompaniments to 
their physical activity; Fisher (1934) re- 
ports a correlation of +.86 between the 
use of things by nursery school children 
and talking about things; and Goodenough 
(1930) reports a low positive correlation 
of +.17, with age constant, between talk- 


ativeness and physieal aetivity in nursery 
school children. These observations are 
interesting in relation to Vandel's (1947) 
report that higher apes often utter vocal- 
izations in accompaniment to their actions. 


Language and Intellectual 
Development 


Language is an area of the child's de- 
velopment in which more marked and 
more striking degrees of individual varia- 
tion ean be observed than in almost any 
other. From the idiot who grows to phys- 
ieal maturity without learning to talk, to 
the gifted child who begins to use words at 
8 months and sentences by the end of the 
first year of life, there certainly is a wide 
span which is of considerable develop- 
mental significance. Individual differences 
in linguistic development closely paralle 
the differences which have been shown to 
exist in intellectual development, and cer- 
tainly equal and perhaps even exceed them 
in magnitude. Tt is also quite certain that 
language development has contributed 
heavily to the variations in intellectual dif- 
ferences as they have thus far been meas- 
ured. Whether or not this is am artifact 
due to the highly verbal nature of most of 
the more satisfaetory intelligence tests, or 
whether there is a more basie fabric o 
intellectual development consisting largely 
of linguistic maturation, is something which 
has not as yet been determined, The facts 
that thus far no satisfactory intelligence 
test has been developed for age levels be- 
fore the emergence of language, and that 
all the intelligence tests which have proved 
to have a satisfactory degree of validity 
are heavily weighted with verbal factors, 
bear witness to the importance of language 
in mental development. 

The age of onset of talking has often 
been regarded as symptomatic of the child’s 
later intellectual development. One often 
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hears favorable prognoses regarding the 
intellectual development of children who 
talk early, and mothers often become con- 
cerned over failure of their children to talk 
at least by the second birthday. From the 
scientific evidence available there appears 
to be some justification for these popular 
beliefs although the relationship is far from 
perfect, and the layman accepting such a 
generalization is quite likely to make 
serious errors in predicting a child’s future 
mental development merely from a knowl- 
edge of the age at which he begins to talk. 
An idiot never learns to talk, and Terman 
et al. (1925) found that gifted children 
with IQ's above 140 talked on the average 
at about 11 months or approximately 4 
months earlier than the average child. 
However, there were in this group of gifted 
children some who did not talk at all until 
2, 2%, and even 3 years of age. So it is 
by no means certain that a child who is 
late in talking will be mentally retarded. 
However, in general, feeble-minded children 
usually talk much later than normal or 
superior children. The average age of talk- 
ing of a group of feeble-minded subjects is 
reported by Mead (1913) as 38.5 months 
as compared with the normal age of 15.3 
months. (See also Town, 1912-1913.) It 
thus appears that feeble-minded children 
are always late in beginning to talk, and a 
child who talks early is quite likely to be 
above average in intelligence. However, 
although delayed onset of speech is often 
due to general mental retardation, there 
are many other causes of delayed speech 
(see pp. 606-8), and a diagnosis of mental 
retardation should never be made on the 
basis of delayed speech alone. 

After sketching in a descriptive account 
of ten stages in a linguistic sequence which 
he says appeared in all 3 of his children, 
Valentine (1942) notes that the child Y 
who showed spontaneous cooing at 4 weeks 
was the most accelerated in each of the 


stages, B who cooed at 5 weeks was next, 
and A who did not coo until 7 weeks was 
the most retarded in all other linguistic 
manifestations up to 2 years of age. This 
corresponded well with their later IQ's as 
Y and B tested about 145 IQ and A only 
about 110. 

Abt, Adler, and Bartelme (1929) report 
data on age of onset of speech in a group 
of 1000 cases with an average IQ of 81. 
The correlations for age of onset of speech 
and intelligence were —.41 and —.39 for 
the two sexes separately. 

Irwin (1942) has thrown further light 
on this problem by showing that the speech 
sounds made by 10 low-grade feeble-minded 
children, none of whom was using real lan- 
guage (average age 4 years and average 
IQ 29), approximate those of normal chil- 
dren 1 year of age in such characteristics 
as vowel ratio, vowel-consonant ratio, and 
distribution of consonants. Sirkin and 
Lyons (1941), who examined 2500 institu- 
tion mental defectives, report that only 
one-third speak normally and that the 
lower the intelligence rating the lower is 
the incidence of normal specch. Speech 
correction with these cases was found to be 
unsuccessful below the moron level, and 
they consider that a minimum mental age 
of 5 years 6 months combined with a 
cooperative attitude is essential to success- 
ful speech therapy. 

In an analysis of the articulatory def 
of a group of 53 feeble-minded 
(physical defectives eliminated), Bangs 
(1942) concluded that MA is 4.9 times as 
significant as CA in influencing speech pro- 
ficiency. The sounds avoided by the feeble- 
minded were no different from those 
avoided by the normals. However, omis- 
sions of sounds which constituted 35 per 
cent of all errors in the feeble-minded 
seemed to be one of the most significant 
characteristics of their speech. They more 
frequently omit final sounds, Otherwise 
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their speech corresponds closely to that of 
normals of the same MA. 

In 1945 Irwin and Chen compared a 
number of their speech sound indices with 
the results of the Kuhlmann Test of Men- 
tal Development and concluded that speech 
“sound development for the first 2 years 
of life is independent of intelligence test 
scores.” However, most intelligence tests 
which are satisfactory at upper ages are 
highly verbal in nature. Those so far 
available at the infant level have neglected 
linguistic development beeause of methodo- 
logical problems and have yielded disap- 
pointing results. The phonetic approach 
to infants’ vocalization, introduced by Ir- 
win and his co-workers, yields regular 
trends with chronological age (see Table 
2), shows occupational group differences 
(Irwin, 1948b, c), and differences between 
institutional and noninstitutional cases 
(Brodbeck and Irwin, 1946; and Fisichelli, 
1950) in the same direction as intelligence 
tests do at higher age levels. 

Investigators have not been very suc- 
cessful in their attempts to measure intelli- 
gence until the child is able to talk or at 
least to respond to verbal commands, in 
other words, to participate in verbal tests. 
It is strange that we have gone on blindly 
expecting sensori-motor items to reveal in- 
tellectual development in infants, simply 
because they are easy to observe, when 
they are not related to intelligence at other 
age levels. A pilot study undertaken by 
Catalano (1952) under the writer's direc- 
tion involved follow-up intelligence test- 
ing with the Stanford-Binet scale of 23 of 
the cases 4 years of age previously used 
in Fisichelli’s (1950) investigation of in- 
fants, A correlation of +.38 was obtained 
between consonant/vowel frequency ratio 
in infaney and later IQ. When corrected 
for age at time of original testing this value 
was raised to +.41. Consonant types in 
infancy correlated -+.45 with IQ at 4 


years of age. It may very well be that 
phonetic analysis of infants’ vocalizations 
will yield some of the most valid intelli- 
gence test items for the infant scales of 
the future. 

In the studies of McCarthy (1930), Day 
(1932), and E. A. Davis (1937a) the same 
relationships which were traced with rela- 
tion to CA also appeared when the data 
were analyzed aecording to MA. The 
marked linguistic superiority of Fisher's 
(1934) subjects whose average IQ was 132 
is significant in considering the relationship 
between intellectual development and lan- 
guage development. It is also interesting 
to note that there are differences in intel- 
lectual status paralleling the differences in 
linguistic development, there being slight 
superiority of girls over boys, of singletons 
as compared with twins, and of children 
from the upper as compared with the 
lower socio-economic levels. This brings up 
a very interesting problem on which there 
are not sufficient data for a final answer, 
namely, whether the more precocious de- 
velopment of language among these groups 
is due to their greater intellectual endow- 
ment or whether their higher scores on the 
intelligence tests, which are chiefly verbal in 
nature, are due to the more precocious lin- 
guistic development. Shirley (19335) re- 
ports quite high correlations (5 out of 6 
between +.63 and +.76) between Minne- 
sota Preschool Test scores and cumulative 
vocabulary, number of different words used 
per examination, and voealization scores, all 
of them being higher at 2 years than at 
18 months. 

Two studies have attempted to separate 
the factors involved in this relationship. 
Day (1932), in an effort to account for the 
differences which she found between twins 
and singletons in language development, 
matched her 4-year-old group of twins with 
singletons in regard to total test score, CA 
at time of testing, sex, and occupational 
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class. The percentages of the total score 
which each group earned on verbal and 
nonverbal items of the test were then cal- 
culated and were found to match almost 
exactly. Day (1932) concludes therefore 
that “the language retardation of these 4- 
year-old twins does not seem to have been 
a factor in reducing the total test score 
and thus lowering the IQ.” She also de- 
termined “language quotients” for her twins 
by obtaining ratios between the mean 
length of response of singletons and of 
twins of the same ages. The results indi- 
cate that “the language retardation is so 
significantly greater that factors other than 
‘below average general intelligence’ must 
be responsible for it. The language quo- 
tient deereases rapidly as age increases in 
spite of the fact that the intelligence quo- 
tient does not." It thus appears that dif- 
ferences in intelligence do not account en- 
tirely for the language retardation of twins, 
nor does the verbal element in intelligence 
tests appear to penalize the twin sufficiently 
to account for the differences in intelligence 
as measured, 

A second study in which an attempt has 
been made to separate these two influences 
is that by Williams and MeFarland (1937), 
referred to previously, in which a vocabu- 
lary test was given to 242 Iowa City chil- 
dren and to 64 orphanage children. The 
two groups showed marked contrast in both 
vocabulary and IQ. When orphanage and 
noninstitutional children were matched on 
MA and IQ, there still remained a marked 
diserepaney between the vocabularies of 
the two groups, the vocabulary ratios of 
the orphanage children being only 48 to 
68. The authors therefore state: “Thus 
the orphanage children have vocabularies 
which are inferior not only to those of 
children of the same chronological or men- 
tal age, but higher IQ, but also to those of 
children matched for IQ level as well.” For 
the group living in the community the 


correlation between vocabulary and MA, 
with CA held constant, was +.43, whereas 
for the orphanage group it was +.65. 

Another approach to this problem comes 
from learning studies in which subjects 
learn more readily when they have names 
for the learning materials. It is well known 
that meaningful paired associates are 
learned more readily in the laboratory than 
nonsense syllables in the same type of 
learning situation. Pyles (1932) in an in- 
teresting study of the factor of verbaliza- 
tion in learning found that, when young 
children were given names for nonsense 
molds which covered rewards, 44 per cent 
solved the problem in 25 trials or less, 
whereas only 14 per cent solved it when 
the molds remained unnamed. This brings 
up the problem of the relationship between 
thought and language. Carmichael, Hogan, 
and Walter (1932) demonstrated that in 
many cases merely saying à word before 
the presentation of a visual form definitely 
influences the manner in which the form 
js apprehended as well as the readiness with 
which it is recalled. It was also shown by 
Goodenough and Brian (1929) that verbal 
instructions were of considerable help to 
preschool children in acquiring a simple 
motor skill. 


Language and Social Development 


During the early presehool period when 
the child’s language is not yet very useful 
as a means of social communication, he is 
still definitely an individualist, and it is 
probably significant that a marked degree 
of socialization of his behavior occurs dur- 
ing the later preschool period when lan- 
guage itself is becoming a more efficient 
means of jntercommunication. Every 
nursery school teacher is familiar with the 
inereased facility in controlling a child’s be- 
havior which comes as soon as his under- 
standing of spoken language improves and 
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with the marked change in social behavior 
which occurs when a child learns to make 
verbal instead of physical contacts with his 
playmates. A child who talks very little is 
often solitary even in a group situation, 
and a spurt in his linguistic development 
sometimes appears to facilitate his social 
contacts so that a previously solitary child 
may develop friendships as soon as he be- 
gins to talk and make verbal approaches 
to other children. 

As indieated above, language responses 
have been shown to differ from one play 
situation to another. Further study should 
be made in order to determine whether the 
child's stage of linguistie development de- 
termines the types of companions he finds 
congenial and the sorts of play situations 
in which he will engage or whether the sit- 
uations themselves determine his linguistic 
pattern, Schmidt (1941) has shown that 
speech therapy given to mental defectives 
facilitates their social adjustments and 
stimulates them to more gregarious be- 
havior, A positive correlation between ma- 
turity of artieulation and acceptable social 
behavior, as measured with the Haggerty- 
Olson-Wickman Behavior Rating Schedule 
B, was found in a study by I. P. Davis 
(1938). This, she considers, may indieate 
that the factors which retard a child's 
speech also retard his social development 
or that the speech difficulty may, in itself, 
contribute to the retardation in social ad- 


justment. McCarthy (1929a) found no 
very marked correlations between the 
Marston  extroversion-introversion scale 


ratings and various linguistic measures for 
nursery school children observed in free 
play and in the controlled situation with 
an adult. í 

Portenier (1937) found that it took longer 
to elicit a specified number of responses 
from a group of children who were rated 
by their nursery school teachers as poorly 
adjusted than from a group rated as well 


adjusted. Hahn (1948) reports that 32 per 
cent of the first-grade children who volun- 
teered speeches before the class in a “show- 
and-tell” period were leaders, 51 per cent 
“sometimes lead,” and only 17 per cent of 
them were classed as “usually followers.” 

Several writers, particularly Despert 
(1938) and Bradley (1941), have called at- 
tention to the seclusiveness and schizoid 
tendencies of many children who manifest 
serious lack of speech in spite of normal 
hearing and normal mentality. McCarthy 
(1947, 1949a, and 19526) and others have 
called attention to the fact that social ad- 
justment is usually very poor in older chil- 
dren who manifest serious language disor- 
der syndromes. Such children seem to be 
either very shy or very aggressive and to 
have no wholesome friendships with their 
peers. The favorable response of some of 
these eases to the socializing influence of a 
nursery school environment will be shown 
in the next section. 


Language Disorder Syndromes and 
Personality Development 


The identification of certain clinical syn- 
dromes among cases manifesting language 
disorders of various types is one of the most 
interesting trends to appear, and it does 
much to throw light on the problem of the 
róle of language in the adjustment, of the 
total individual, on the dynamies of per- 
sonality, as well as on the genesis of speech, 
and on the etiology of the various disor- 
ders of the language function. 

Most of the evidenee comes from the 
study of those who-have failed to develop 
normal speech and who suffer from some 
form of language disorder such as delayed 
speech, infantile speech, or other articula- 
tory defect, or who stutter, or who later 
manifest a syndrome of reading, writing, 
and spelling disabilities. There seems to be 
a new appreciation of the factors of psycho- 
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logical adjustment among workers in the 
field of speech correction who are coming 
to realize that they have largely been treat- 
ing symptoms and have not been removing 
causes. Among educators, who are baffled 
by persistent reading, writing, and spelling 
disorders and by the slow learning of some 
gifted individuals, there is considerable con- 
centration on methodology and diagnostic 
and remedial programs in the basic tool sub- 
jects. The constructive approach to the 
teaching of reading has made notable prog- 
ress in concentrating on the development 
of the whole child, in recognizing the im- 
maturity of the beginner through measures 
of reading readiness, by the expansion of 
preprimer experience, and through intensive 
efforts to integrate the learning of the vari- 
ous language arts with the total life ex- 
perience of the child. Outstanding contri- 
butions in this area are Betts’s (1946) 
Foundations of Reading Instruction and 
Strickland’s (1951) The Language Arts in 
the Elementary School. An overview of 
trends in this field is available in the first 
of a series of volumes prepared under the 
auspices of the Curriculum Commission of 
the National Council of Teachers of Eng- 
lish (1952) and entitled The English Lan- 
guage Arts. 

When the broad concept of language dis- 
order is utilized to include such varied 
manifestations as delayed speech, stutter- 
ing, functional articulatory defects, and 
reading disabilities, it appears that various 
forms of language disturbance oceur much 
more often in combination in the same in- 
dividuals than would be expected by chance 
on the basis of the incidence of any one of 
them in the population (Gaines, 1941; and 
Yedinack, 1949). 

It has also been shown in a variety of 
studies (see Johnson et al., 1948) that lan- 
guage disability syndromes seem to appear 
more frequently among males, to run in 
families, and to occur more often in families 


in whieh twinning occurs, and that these 
families also produce many individuals who 
manifest some sort of confusion in lateral 
dominance as indicated by ambidexterity, 
mixed eyedness and handedness, and re- 
versal tendencies in reading and writing. 

All these lines of evidence have built up 
in the minds of most investigators, and 
especially among speech correctionists, a 
hereditary explanation or some sort of neu- 
rological theory in regard to speech, read- 
ing, and lateral dominance disturbances 
(Travis, 1931; Bryngelson, 1935; Orton, 
1937; Berry, 1938; and Cole, 1942). This 
attitude leads to excusing the deficiencies 
and contributes to their stubborn resistance 
to treatment. It tends to relieve the indi- 
viduals and their families from active par- 
ticipation in the overcoming of the disorder, 
since they come to believe themselves some- 
how different by native endowment and 
that hence normal learning in these areas 
is precluded for them. 

The following section presents a summary 
of a number of significant contributions in 
this area which the writer believes point to 
an emotional and functional explanation of 
most of the language disorder syndromes 
and indicate that these emotional disturb- 
ances are for the most part environmentally 
determined, but are passed along in fami- 
lies from generation to generation in the 
form of attitudes toward children and in 
cultural child-caring patterns which appear 
to give superficial support to hereditarian 
explanations. 

Studies of Infants. A wealth of material 
seems to have emerged since the early 1940's 
centering on the broad area of the relation- 
ship of language development to emotional 
adjustment and normal personality growth, 
with emphasis on the importance of proper 
parent-child relationships for normal 
growth in language and personality. Evi- 
dence has been presented in the section on 
environmental factors of the devastating 
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effects of environmental deprivation (Gesell 
and Amatruda, 1041; Goldfarb, 1943a, b, 
1945; and Brodbeck and Irwin, 1946) in 
orphanage situations where the child lacks 
close personal contact with the mother or 
mother-substitute in early infancy. Ribble 
(1943) and Spitz (1946) have also de- 
seribed the retarding effects of “hospital- 
ism” on young children, and we are now 
witnessing a marked emphasis on infant 
psychiatry leading to changes in the prac- 
tices of some of the most advanced ma- 
ternity hospitals which are introducing the 
“lying-in” arrangement advocated by Gesell 
and Ilg (1943) for newborn babies in an 
effort to establish closer mother-child rela- 
tionships in the first few days of life. 

In the discussion of the organismic theory 
of infant vocalization (McCarthy, 1952c) it 
has been pointed out that the organs of 
speech are first used for the establishment 
of breathing and feeding, the two most vital 
physiological processes. The emotional tone 
of the mother-child relationship which is 
established in those early days, the security 
provided by the mother’s arms while nurs- 
ing the child, the tone of her voice, and 
her facial expression probably have much 
to do with determining the child's first so- 
cial contacts and the adequacy of his inter- 
personal relations. It appears from the 
clinical literature, which is too voluminous 
to cite here, that, if these early experiences 
are warm and satisfying and tend to give 
the young infant security, breathing, feed- 
ing, vocalization, and other vital processes 
are established normally. There seems to 
be evidence to indicate that the mother who 
is emotionally mature, free from fears, and 
ready to accept the responsibilities of moth- 
erhood has a better chance of having a nor- 
mal delivery and of starting the infant off 
adequately in these important areas (Me- 
Carthy, 1952a and 1953). 

In an interesting article on “echo-reac- 
tions” in young children Stengel (1947) 


points out that in echoing words the child 
identifies with persons in the environment, 
especially with persons to whom he is emo- 
tionally attached. Stengel claims that the 
game of repeating words is one of the 
means by which the child identifies himself 
with his models. This author stresses the 
essentially social nature of these early echo- 
reactions and their dependence on personal 
rapport, and considers that the underly- 
ing psychological mechanism is identifica- 
tion on a primitive level. Wyatt (1949) 
also presents an article which emphasizes 
the importance of the mother-child rela- 
tionship in this early period. She points 
out that it is the mother who first brings 
the language of her social group before her 
child and that she thus serves as a tempo- 
rary interpreter for a permanent medium of 
the culture which has its own set of rules. 
She stresses that the learning of the moth- 
er's speech is deeply emotional, and is 
achieved through the process of uncon- 
scious identification. Since, however, the 
language is more or less rigid, it imposes 
early rules, regulations, and frustrations to- 
gether with gratifications and rewards, and 
in this process the mother “mediates” be- 
tween the language and the child but does 
not “inflict” language upon him. 

Goldfarb (1945) points out that infants 
form strong emotional attachments within 
the first year of life, probably within the 
first 6 months. Brodbeek and Irwin (1946), 
Freud and Burlingham (1944), Roudinesco 
and Appell (1950), and Buxbaum (1949) 
also stress the importance of the process 
of identification with an affectionate adult 
in the establishment of babbling and word 
formation. Buxbaum (1949) states that 
“severely neglected children and those 
whose attachments to adults are inter- 
rupted and infrequent... are slow in 
learning to speak and may remain retarded 
in speech throughout their lives.” These 
children she describes as “anxious, insecure, 
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inhibited children who were punished for 
self-expression or suffered the pangs of 
hunger, cold, and loneliness.” It may be 
that mothers’ attitudes towards boy babies 
are often different from their attitudes to- 
wards girl babies, for girls are more in de- 
mand for adoption in our culture, and boys 
are more likely to be active and to require 
more restraint and are generally considered 
harder to train and raise (Goodenough, 
1931). Boys in our society have little op- 
portunity to identify with fathers, and even 
when they have the opportunity, there is 
such a marked difference in the voice qual- 
ity of the young infant and that of the 
adult male that it certainly would make the 
echo-reaction stage much less satisfying to 
the boy than to the girl whose voice more 
nearly approximates that of the mother. 
1f the affectional bond with the mother is 
so vital to the establishment of a proper 
groundwork for normal speech, may we 
not have here a partial explanation of the 
retardation of twins and other multiple- 
birth children who have to share the mother 
during infaney and who never do experi- 
ence a period in which they have her undi- 
vided attention to the extent that a single- 
ton has? This idea could also be expanded 
to inelude the precocity of the only child 
reported by Davis (19374), for only chil- 
dren have longer periods of being the cen- 
ter of the mother’s affection. Tt would also 
fit in with the frequent observation of 
marked sibling rivalry in eases manifesting 
language disorders (McCarthy, 1947 and 
1949a) and with the frequently observed 
onset of stuttering and reading failure after 
the arrival of a younger sibling (Missildine, 
1946). 

Fowler (1947) stresses the importance of 
the rôle of the adult in helping the child 
build meaning into words. She brings out 
that the extent to which the child makes a 
connection between words and actions is de- 
pendent on the accuracy and consistency 


with which parents use words in everyday 
situations. In teaching the child the word 
“come” the parent should not only say the 
word but should also help the child to 
come, give approval and satisfaction, and 
be consistent in the application of such 
techniques. In an observational investiga- 
tion carried on in the home, Lafore (1945) 
found that the largest number of the par- 
ents’ positive contacts were directed toward 
the child’s intellectual development and a 
comparatively small number toward his 
emotional development. However, out of 
a total of 913 practices directed at the 
child's intellectual development, the small- 
est category involved encouraging the child 
in the acquisition of language. Yet, in the 
light of what is known about the impor- 
tance of language development for intel- 
lectual growth and as preparation for the 
highly verbal situation of the school, what 
better practices could the parents of pre- 
school children use, who are ambitious for 
the child’s intellectual growth and academic 
success, than to encourage and assist them 
in the aequisition of language? 

Allen (1947) has a splendid article sum- 
marizing à pediatrician’s 20 years of ex- 
perience in dealing with speech-defective 
children, which stresses that speech must 
be regarded as a function of the whole 
child, He says that any speech defect 
must be regarded as only a presenting 
symptom and as one feature of some more 
widespread condition in the child. After 
eliminating various physical defects, such 
as defects of the organs of speech, hearing 
defects, and mental deficiency, he describes 
a group in which the speech defect is due to 
mismanaged emotional factors in otherwise 
physically and mentally normal children. 
In this main category he recognizes four 
types: (1) the delay in learning to speak of 
the “protest child,” who has rejected food 
in his infancy and who has always been dif- 
ficult to manage; (2) the continuation of 
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babylike speech in the overprotected child; 
(3) variations in speech function due to 
being deprived of a position of emotional 
dependence; and (4) stammering, in which 
an emotion is mismanaged by being “throt- 
tled down.” There results an interference 
with motor impulses involved in breathing. 
According to Allen, in various emotional 
situations such as displacement in the fam- 
ily group, illness, or accidents, the motor 
impulse in the act of breathing “is pre- 
vented from reaching those muscles which 
should contract first and is transmitted to 
those muscles which should relax first.” 
With the resulting lack of control over ex- 
piration, there is “failure to produce vowel 
sounds with a repetition of the consonant 
sounds which precede them.” Thus, it is 
evident that speech disturbances are often 
associated with disorders in breathing and 
feeding and probably have their roots in 
very early infancy when control of these 
processes is being established. 

As will be shown in subsequent para- 
graphs there are a number of studies which 
indicate that, in children of preschool age 
who present speech disorders, other behav- 
jor difficulties are common accompaniments. 

Delayed Speech. An investigation by 
Beckey (1942) involved detailed clinical 
study of 50 children who were delayed in 
the onset of speech with 50 who talked at 
the normal age. Factors in the family 
stock which were found to be associated 
with delayed onset of speech were speech 
defects, left-handedness, and mental defi- 
ciency. Among prenatal factors consid- 
ered, those which seemed to be related to 
delayed speech were age of the mother 
below 18 years, and asthenia, nervousness, 
edema, and kidney and heart disorders dur- 
ing pregnancy. Prolonged labor or other 
abnormal conditions at birth were also sig- 

nificantly related to late speech, as well as 
asphyxia in the newborn. Poor motor co- 
ordination, ambidexterity, and a tendency 


to respiratory diseases, especially measles 
and whooping cough, poor health, and 
glandular disturbances were also more fre- 
quent among the late speakers. Retarda- 
tion in age of walking and dentition, as 
well as diseased or early removal of tonsils 
and adenoids, were more frequent in the 
group of children who talked late. Chil- 
dren with delayed speech were more likely 
to be boys than girls and more likely to 
have parents who were less well educated 
and came from lower oceupational levels 
than those of children who began to speak 
at the normal age. Environmental factors 
which appeared to be significantly related 
to delayed speech were isolation of the 
child, severe frights, and habitual antieipa- 
tion of the child's wants by the parents. 
Beckey also found that children with de- 
layed speech eried easily, played alone, and 
did not want attention as much as chil- 
dren with normal speech. Signifieantly 
larger percentages of children in the de- 
layed-speech group made excessive use of 
gestures and used defective articulation. It 
should be remembered in this connection 
that many children make excessive use of 
gestures before the onset of true speech 
and that most of the early sentences are 
emotionally toned in content (McCarthy, 
1930). 

Goldenberg (1950) discusses 14 children 
tentatively diagnosed as “idiopathic lan- 
guage retardation” cases. These were care- 
fully examined with the Nance (1946) bat- 
tery of tests for differential diagnosis of 
aphasia in children, He states that 4 of 
his cases placed in the “idiopathic lan- 
guage retardation” category are probably 
mental defectives, 3 others he considers to 
be probably suffering from minor brain 
injuries because of evidence of disturbed 
perceptual-motor functioning, and 2 had se- 
vere hearing loss. He considers that this 
nosological category may be a group of 
known and disparate disorders which have 
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merely been classed together because of the 
common language symptoms, or that it 
may be a group of similarly based defects 
belonging to a more general classification 
of disorders, or that it may be a group 
whose common lack of speech is the symp- 
tom of a general organismic defect. 
Salfield (1950) reports a case of a 7- 
year-old boy suffering from what he terms 
“elective mutism.” He considers that this 
condition may be “a part reaction to pa- 
rental coerciveness.” He cites Kanner and 
Schumacher in support of his claim that 
some sensitive children develop “elective 
mutism” as a “fixation at an early infantile 
level on which an apprehended danger sit- 
uation is met by a refusal to speak.” Wer- 
ner’s (1945) case study of an unwanted 
child who did not talk until after 5 years 
of age is of interest in this connection. 
Delayed onset of speech in young chil- 
dren whose general behavior seems to rule 
out mental deficiency and who give evidence 
of ability to hear may occur on a purely 
neurotic basis for fairly long periods of time. 
It should always be given serious consider- 
ation, for Bradley (1941) cites several au- 
thors who consider speech disturbances, €s- 
pecially mutism, as highly significant in the 
diagnosis of childhood schizophrenia. Des- 
pert (1938) considers it à capital symp- 
tom, especially in younger schizophrenic 
children. These findings, coupled with the 
frequent clinical observations on speech dis- 
turbanees in adult schizophrenics (Kasanin, 
1944; White, 1949; and Feifel, 1949), cer- 
tainly would seem to warrant further im- 
vestigation. They are interesting when 
considered in conjunction with Beckey’s 
findings that the children with delayed 
speech played alone and did not seek or 
want attention. An unpublished study by 
Sutter is cited by Beckey (1942) in which 
13 children with delayed speech were com- 
pared with a control group 0n 96 different 
traits. The delayed-speech group approxi- 


mated the normal in only 10 of these traits. 
Sutter also noted the tendency of sueh 
children to play alone, to make few vocali 
zations, and to be unusually active physi- 
cally. 

Chapin and Corcoran (1947) describe a 
highly successful program conducted with 
16 “speech-inhibited ? children averaging 5.6 
years in age who were virtually without 
speech. After an average of 34 play ses- 
sions in a regular nursery group in which 
they were expected to talk and were treated 
just like speaking children, and during which 
intensive observations and individual and 
group therapy were carried on with the 
mothers, all the children began to talk, and 
12 of the 16 were discharged as speaking 
normally for their ages or as able to go on 
to regular school. These results were ae- 
complished over a 5-month period. 

Tn discussing a paper presented by Kan- 
ner (1946) on autistic children, Despert 
points out one characteristic which seems to 
be common to all young schizophrenic chil- 
dren, regardless of the presenting peculiari- 
ties of their speech, and that is the unnat- 
ural peculiar voice quality and lack of ex- 
pressiveness, which makes it hardly seem to 
belong to the personality. She claims that 
what Pichon called “la fonction appeti- 
tive" or the desire to communicate with 
others, which manifests itself in infants 
long before true language emerges and 
which seems to be associated with emotional 
tone, is apparently lacking in schizophrenic 
children. 

Several writers, Blanchard (1933), Ben- 
der (1940), Russell (1944), Werner (1945), 
Harle (1946), and Allen (1947), to mention 
only a few, have reported ease studies in 
which play therapy, nursery school, and 
kindergarten experiences helped to over- 
come problems of delayed speech; and 
many have commented on the tendency to 
seclusiveness and withdrawal which appar- 


ently, in its most extreme form, is the 
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mutism of the child schizophrenie men- 
tioned by Bradley (1941) and by Despert 
(1938). 

Articulatory Defects. In a study by 
Stinchfield, cited by Beckey (1942), the 
speech-defective group also presented prob- 
lems of food finickiness, constipation, sleep- 
lessness, and enuresis. Lack of a speech 
symbol to express need could account for 
the enuresis, but both could also be caused 
by an emotional problem. 

Wood (1946) studied 50 children having 
articulatory defects which were not asso- 
ciated with mental deficiency or organic or 
hearing involvement, together with their 
parents, who also were of normal intelli- 
gence and hearing. The parents of these 
children haying articulatory defects were 
found to be much more neurotic than the 
normative groups on the Bernreuter per- 
sonality inventory and on the California 
Test of Personality. The children were 
not significantly different in personality 
when measured with the California Test 
of Personality or with the Pintner Aspects 
of Personality, but those given Thematie 
Apperception Tests revealed considerable 
evidence of frustration, withdrawal, lack 
of affection, elements of anxiety and inse- 
curity, lack of achievement, aggressiveness, 
hostility, and eseape. In nearly all, these 
evidences were well substantiated by fac- 
tual material obtained in case histories. All 
50 children received speech therapy, and 
all improved in their scores on an articula- 
tion test. However, the mothers of 25 of 
the cases received psychotherapy and were 
assisted to overcome their neuroticism and 
to develop more social outlets and insight 
into the children’s problems. The children 
whose mothers received psychotherapy 
made statistically significantly greater gains 
in their articulation test scores than the 
children who merely had speech therapy 
but whose mothers were not treated. 


Stuttering. The repetitions in the speech 
of 62 young children from 2 to 5 years of 
age were the subject of detailed study in 
a series of articles by D, M. Davis (1939, 
1940a, b). The repetitions in 1-hour ver- 
batim records in a free play situation were 
employed. The data indicated that all chil- 
dren of this age range do repeat some 
words. The distribution of percentages of 
repetition ranged from 6.2 to 43.9. The 
author states that, “a child whose speech 
is such that approximately 1 word in 4 is 
repeated either in part or in whole in a 


- word or phrase repetition is not presenting 


any abnormality in speech but is talking 
‘normally.’” In this connection it should 
be recalled that first words and many baby 
words are reduplicated monosyllables and 
are well accepted by most parents. The 
data for syllable repetition, however, in 
D. M. Daviss study revealed a very 
skewed distribution with 16 of the 62 chil- 
dren showing no syllable repetition. Ap- 
parently this type of repetition is more 
significant for the genesis of stuttering than 
word or phrase repetition, The types of 
repetition showed very low intercorrela- 
tions ranging from 4-.03 to +.35, Syllable 
repetitions were found to decrease with 
age, and boys repeated more than girls. 
A composite measure of all repetitions was 
negatively correlated with CA (—.48) and 
with MA (—.44). Correlations of repeti- 
tions with mean length of response were 
—.48, and with vocabulary —.47. All these 
relationships approached zero when the 
measure of repetitions was restricted to syl- 
lable repetition, which was the one which 
seemed to be most related to the genesis 
of stuttering. 

Kastein (1947) also mentions this tend- 
ency towards repetition in the speech of 
normal children. She states that for a 
period of several weeks or months between 
2 and 8 years of age every child is inclined 
to repeat syllables or words. This tend- 
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ency she interprets as due to a discrepancy 
between the thought tempo and the speech 
tempo. When the child is helped to in- 
crease his vocabulary normally, this 
discrepancy gradually narrows and the 
repetition disappears. Tt is apparently at 
this period that overanxious parents with 
high standards for their children, and per- 
haps undue concern over speech because 
ol speech problems in other members of 
the family, become alarmed at the child's 
normal repetitiveness and call attention to 
it. The child thus discovers that this man- 
ner of speech is a means of getting atten- 
tion or of punishing the parents, and a 
fixation on this level may be created and 
labeled or diagnosed as stuttering by the 
parents. 

Johnson (1942) studied 46 stuttering 
children who were compared with a group 
of 46 nonstutterers between 2 and 9 years 
of age. He found that in three-fourths of 
the eases the original diagnosis of stutter- 
ing was made by the parents and that 
with 92 per cent of the stutterers the first 
phenomena so diagnosed were “beyond 
doubt essentially effortless repetitions of 
words, phrases, or the first sounds or syl- 
lables.” Such repetitions also occurred in 
the speech of the nonstutterers but were 
not so labeled by parents who were more 
relaxed about the onset of speech. In 
Johnson's study the typical hypertonicity, 
facial grimaces, ete., of the stutterer were 
not present at the onset, in his stuttering 
group, but appeared only later. 

In MeCarthy's (1947) study several 
stutterers had to accept the arrival of a 
younger sibling, of whom they were very 
jealous, at about 2 years of age, or at just 
about the time they were probably begin- 
ning to combine words into sentences and 
to attraet parental attention. with their 
language. Another frequent age of onset 
of stuttering is the age of school entrance, 


which is one of the most serious steps in 


the emotional weaning of the child. This 
is the time when he has to accept a parent 
substitute and at which he makes the tre- 
mendously important psychological transi- 
tion from adjustment to the immediate 
family circle to the larger world of the 
school. 

Glasner (1949) studied 70 young stut- 
terers between 2 and 5 years of age. 
Fifty-four per cent of them had feeding 
problems, 27 per cent were enuretic, and 
20 per cent suffered from exaggerated fears 
or nightmares. He identifies three kinds 
of stutterers: (1) the relatively healthy 
child whose environment is confused, (2) 
the severely disturbed child with stutter- 
ing as only one symptom, and (3) the de- 
pendent, confused, fearful, shy, anxious, 
and restless child, The third type he finds 
by far the most numerous and points out 
that these children have a background of 
overproteetion and pampering and obses- 
sively perfectionist parents. 

Similar conclusions emerge from Mon- 
cur's (1951) study, in whieh 48 stutterers 
between 5 and 8 years of age were com- 
pared with a matched group of nonstut- 
terers. In this study “every stuttering 
child exhibited several symptoms of mal- 
adjustment." A questionnaire given to the 
mothers of both groups yielded many sig- 
nificant differences between the groups. 
More mothers of stutterers employed harsh 
disciplinary measures, threats, shame, hu- 
miliation, or corporal punishment, They 
admitted more inconsistency in discipline 
from time to time and greater disagreement 
with the fathers on disciplinary matters. 
They were more indulgent and pampering 
especially in regard to eating habits, and 
there were more illnesse accidents, and 
unfortunate health conditions affecting the 
households of stutterers. 

Stein (1949) reports that many of the 
symptoms observable in stutterers succeed 
each other in the reverse order in which 
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they appear in infantile speech develop- 
ment. Duncan (1949) found five ques- 
tions on the Bell Adjustment Inventory 
which differentiated stutterers from articu- 
latory cases, All the items were indicative 
of disturbed parent-child relationships. 
Reading Disability. By school age the 
language disorder syndromes have a more 
widespread manifestation because by this 
time the child is expected to acquire the 
secondary forms of language, namely read- 
ing and writing, and, as pointed out, be- 
cause the adjustment to school life is the 
next big step in the psychological or emo- 
tional weaning of the child from the 
mother. Unfortunately there seem to be 
ever-increasing numbers of children who 
fail to learn to read by any of the usual 
methods of instruction. Schools are con- 
tinually confronted with the problems of 
the reading disability case, the poor learner 
of normal mentality, the mirror reader, 
and the mirror writer; and remedial pro- 
grams are having to be provided through- 
out educational systems to try to meet 
the problems presented. The approach 
through remedial methods and techniques 
is often discouraging until the emotional 
difficulty is overcome (McCarthy, 1949a). 
The argument is often presented that 
the children who suffer from reading dis- 
ability problems and other language dis- 
order syndromes are disciplinary problems 
because of school failure and discourage- 
ment (Preston, 1940). This is undoubt- 
edly true, but it is often only a secondary 
factor. The question is seldom asked why 
these children failed to learn to read in 
the first place. Studies of their preschool 
histories usually reveal that they presented 
personality problems before the attempt to 
teach them to read. Delinquents as a 
group are usually very much retarded in 
reading and related skills, and, as Gates 
(1936), Witty and Skinner (1939), and 
Rogers (1942) have pointed out, children 


who cannot read rarely make a constructive 
adjustment, 

McCarthy (1947, 1952b and c) as a re- 
sult of clinical treatment of approximately 
50 cases of language disorder, identified 
two behavior syndromes usually found 
among poor readers, One group manifested 
an aggressive personality syndrome which 
probably represents the older “protest 
child” mentioned by Allen (1947) at the 
preschool level and the delinquent non- 
readers at higher age levels. The other 
group manifested a submissive syndrome 
of infantile behavior. - In tracing the ag- 
gressive syndrome MeCarthy found that 
it was usually associated with marked 
parental rejection of the child, harsh dis- 
ciplinary methods, and unfavorable com- 
parisons with siblings. The submissive 
group, on the other hand, seemed to be 
composed of those who were at least su- 
perficially, severely overprotected by their 
parents. This syndrome seems to be asso- 
ciated also with bad health histories, undue 
concern about health, and a variety of psy- 
chosomatie complaints (Despert, 1946); 
Krugman, 1946). These children seem to 
get little expression of real love and affec- 
tion from their parents except when they 
are sick, and the parents then manifest 
undue concern. The basie dynamism seems 
traceable to emotional insecurity stemming 
from unwholesome parental attitudes of 
rejection and overprotection (often in- 
verted rejection due to guilt feelings). The 
submissive child with overprotective par- 
ents seems to be more amenable to psycho- 
therapy and remedial work than the 
aggressive one and is more likely to be 
found in a remedial program. The really 
overprotective mother can be helped to 
show her love more wisely and to release 
the child for normal growth without arous- 
ing guilt feelings, and the immature child 
can be helped to grow, whereas it is diffi- 
cult to make the aggressive child suffi- 
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ciently secure for learning to progress if 
there is no basie parental love on which 
to build. 

Sobel (1948) reports that work with 
children having school difficulties invari- 
ably reveals “related if not causative emo- 
tional factors” which are often secondary 
to early warping experiences with signifi- 
cant adults. This ties in well with the 
study by Milner (1951) cited in the section 
on the effects of the environment (p. 588). 

Stewart (1950) studied 30 bright chil- 
dren from 8 to 12 years. They were di- 
vided into contrasting groups on the basis 
of reading achievement, but the groups 
were similar in age, intelligence, grade 
level, and socio-economic background. He 
found no single trait characteristic of all 
inferior readers or all superior readers. He 
admits, however, that the parents of many 
of the inferior readers are “more indul- 
gent, overprotective, and capricious than 
they are rejecting.” This study is ob- 
scured by the fact that the control group 
of good readers was also drawn from the 
clinic files of maladjusted children who 
did not happen to show the nonreading 
symptom as part of their clinieal syn- 
dromes. It was also handicapped by ihe 
search for a single trait rather than for 
one or more syndromes such as MeCarthy 
(1947) noted. 

Carefully matched groups of over 200 
“problem readers” and “nonproblem read- 
ers” in the parochial schools of Cleveland 
were studied by Sister Mary Vera (1942). 
Using the California Test of Personality 
she found that the “problem readers” had 
poorer personality adjustment manifesting 
significantly greater feelings of inferiority, 
poorer school relations, and greater with- 
drawal tendencies. This particular group 
was not characterized by greater neuroti- 
cism or by antisocial trends as measured 
with the group pencil-and-paper test em- 
ployed. One cannot help wondering, how- 


ever, how valid are the personality meas- 
ures obtained when such an instrument is 
given to the more seriously retarded of the 
“problem reader” group. 

Missildine (1946) studied 30 children 
with reading disabilities and found that 20 
came from homes where the mothers were 
overtly hostile or of a coercive, perfection- 
ist nature, Only 2 in his group were over- 
protected. Nearly all his cases harbored 
severe affective disturbances involving some 
member or members of their families. He 
also found the contrasting syndromes, how- 
ever, for some were described as “restless, 
indifferent, happy-go-lucky” whereas others 
were “crushed, unhappy, and inadequate.” 
This author concludes that children who 
do not respond readily to specific remedial 
techniques should have a psychiatric ex- 
amination and that real harm may result 
if the reading disability is regarded as the 
primary issue and the basic affective dis- 
turbances go untreated. Unfortunately, 
however, many psychiatrists seize upon the 
reading failure and are concerned only with 
the secondary symptoms following pro- 
longed reading failure (Robinson, 1946). 

Nondirective therapy was employed by 
Axline (1947) with 37 second graders who 
were selected as seriously maladjusted in 
reading at the end of the first semester. 
Every child was found to have a serious 
problem of one kind or another which 
created anxiety. No remedial instruction 
was given in reading, but the children were 
made to feel secure in the classroom situa- 
tion and were encouraged to talk out their 
problems: while painting or engaging in 
other creative work. Marked gains in all 
measures of reading achievement occurred 
for nearly every child after 316 months of 
such therapy. Similar results were ob- 
tained by Bills (1950) with 8 retarded 
readers who received play therapy. The 
implications of such studies for teaching 
are indeed challenging. 
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A very significant evaluation of a thera- 
peutic program was published by Red- 
mont (1948) in which he studied the in- 
tensive 6-week summer remedial reading 
program at Pennsylvania State College. 
Twenty-four severe reading disability cases 
were in residence, and each was assigned 
to a student tutor. Blind Rorschach tests 
were given to the children and to their 
tutors before and after the therapy. The 
nonreading children were insecure, with- 
drawing, anxious, and rigid, similar to Me- 
Carthy’s (1947) submissive syndrome. The 
most striking and probably the most sig- 
nificant finding in Redmount's study was 
that there was a positive relationship be- 
tween the quality of the personality organ- 
ization of the tutor and the amount of im- 
provement in the child in 70 per cent of 
the cases. The better the teacher adjust- 
ment as revealed by the Rorschach, the 
greater the likelihood of improvement in 
the child. Although good personality ad- 
justment of the teacher was no guarantee 
of improvement in the child, teacher mal- 
adjustment was definitely associated with 
adverse or indifferent results for the chil- 
dren in both reading and personality ad- 
justment. 

If this emotional insecurity explanation 
of language disorder syndromes is correct, 
it is not surprising that there are cur- 
rently such large numbers of children 
manifesting basic learning difficulties, for 
the schools of today are populated entirely 
with children who have known only de- 
pression, war, and post-war years with 
their accompanying tensions, deprivations, 
and frustrations exaggerating the insecu- 
rity of both adults and children and making 
it more and more difficult for adults to 
want, welcome, love, and nurture children 
in wholesome patterns of family life. 

The study of speech in relation to per- 
sonality has also yielded some interesting 
trends in the clinical literature on older 


subjects and adults. There is an increas- 
ing recognition among psychologists not 
only of the importance of language and 
speech in themselves, as communication, 
and for intellectual growth and experience 
but also of the fact that how a person 
speaks and expresses himself in writing is 
often as important or perhaps more signifi- 
cant for indicating personality adjustment 
than what is said (Lloyd, 1941; Feldman, 
1948; Freestone, 1948; and Buxbaum, 
1949). Analysis of verbal responses to 
projective techniques and of sentence com- 
pletion and association tests have contrib- 
uted to this trend, for, as Breckenridge 
and Vincent (1949) state, speech is “a 
thermometer of the emotions." Gunder- 
son (1942) did an experiment with young 
school children asking them to name 
"pretty" words or "kitchen" words, etc., 
and coneluded that for young children 
words have associations rather than gen- 
eralized meanings. Skinner (1936) has 
described the verbal summator which has 
possibilities as a verbal projective tech- 
nique, and Sanford (1942) conducted an 
intensive analysis of the samples of the 
speech of 2 adults by means of 234 “me- 
chanical,” grammatical, “psychogrammati- 
eal,” and lexical categories, Rostand 
(1950) has written on grammar and affec- 
tivity, and Templin (1938) reported a 
study of the relationship between aggres- 
siveness and various types of speech de- 
fective adults. 

There has been a vast expansion since 
1944 in the field of semantics which it is 
impossible to evaluate here. Readers who 
are interested in this aspect of the problem 
of language are referred particularly to 
Walpole (1941) Semantics, Johnson (1946) 
People in Quandaries, Seegers (1943), 
Murray (1941), and Rapaport (1952). 
Seegers (1943) brings out that as civiliza- 
tion has grown we have complicated com- 
munication and increased our dependence 
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on symbols without being sure we know 
what those symbols mean and that we 
often forget that two people may use the 
same word with entirely different mean- 
ings, Heinemann (1949) described a hom- 
onym test which differentiated between 
equated delinquent and  nondelinquent 
boys. One outstandingly good item in- 
volved assoeiation to the homonym “no” 
“know,” the delinquent boys giving associa- 
tions to the former meaning much more 
frequently than the normal boys, who 
tended to associate with the “know” mean- 
ings. 

Newman (1939) presented case materjal 
which shows the affective implications of 
many of the phenomena of speech, yet he 
pointed out that, in spite of the clear 
demonstration of the importance of the 
affective aspects, “the dogma that the func- 
tion of language is intellectual and col- 
lective still persists.” Murray’s (1941) 
brief article harmonized these aspects of 
language rather well at the same time 
stressing the importance of language for 
the betterment of human relations. Al- 
though he considered that the funetion of 
speech is to facilitate the meeting of ideas 
and purposes as related to facts and real- 
ity, he emphasized that “a corporate part 
of this process is an increased warmth in 
the human relations. Security and con- 
fidence take the place of fear and anxiety; 
good fellowship and affection take the 
place of anger and hostility; respect, 
mutual support, and cooperation take the 
place of envy, jealousy, withdrawal, and 
disruption.” Murray also said that any 
remaining infantilism or residue of child- 
hood egocentrism may come out in speech 
to mar human relations. He even went 80 
far as to state that “eontributing to every 
breakdown in human relations has been 
unmeasured poor speech—speech reflecting 
the symptoms of immaturity.” He con- 
siders that, as the semanticists constantly 


emphasize, there is a large proportion of 
the population who respond to words as 
if they were the realities instead of mere 
symbols of them, and these semantic diffi- 
culties permit the feelings rather than the 
intellect to dominate much of human be- 
havior. 
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CHAPTER 10 


THE ENVIRONMENT AND MENTAL DEVELOPMENT 


HAROLD 


The Nature of Mental Ability 


The studies reported in this chapter are 
based primarily upon results from the use 
of standard intelligence tests. Although the 
deficiencies of our current tests as scien- 
tific instruments have been frequently noted 
(see, for example, Thomas, 1942; Loevinger, 
1947), up to the present time we have de- 
vised no better way to observe the influence 
of environment on mental ability. 

A mental test has not one but many lev- 
els of validity, according to the character- 
istics of the group to which it is applied; 
the validity may become very low when it 
is used with subjects who fall outside a 
specific cultural or educational range. In 
such cases it is especially clear, as Stoddard 
(1951) has pointed out, that intelligence 
test scores represent not a maximum but a 
minimum estimate of a child's intelligence. 

This is also implied in Hebb's (1949) con- 
cept of two kinds of intelligence: the in- 
nate potential determined by brain struc- 
ture and neural metabolism, and the aver- 
age level of performance which has been 
built up through previous learning. The 
two kinds of intelligence show varying de- 
grees of correspondence; it is chiefly the 
second kind which, from an empirical and 
functional point of view, is represented in 
mental tests. 

On the basis of pereeptual theory it has 
been argued (Combs, 1952) that we tend 
to underestimate the margin of difference 
between performance and capacity. Self 
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concepts of capacity, and teachers’ and par- 
ents’ estimates, often tend to achieve a 
static and mutually verifying expression in 
behavior. This may be associated with a 
high predictive validity of mental tests, but 
it leaves us uncertain of what a person’s 
attainments might be under different de- 
mands, with different goals, and with en- 
riched perceptual fields. 

If there is a wide margin of error in in- 
ferring capacity from mental test perform- 
ance on the basis of any single score, there 
must be similar error in defining the extent 
to which environmental variations have af- 
fected this score. Nevertheless, for massed 
data as well as for cumulative records of the 
same individuals an ingenious variety of 
methods can be used to illuminate the com- 
plex problems of environmental influence, 

Individual differences in mental ability 
have been discussed by E. L, Thorndike et 
al. (1927) as involving three principal 

s: level, range, and speed. The level 
that a person reaches is defined 
by the diffieulty of mental tasks which he 
can perform; the range, or breadth, of abil- 
ity is defined by the number of different 
tasks which he can perform at various lev- 
els, Speed, or rate of work, is also a factor 
in mental efficiency, although probably of 
less direct importance than the other as- 
peets of ability. A useful line of inquiry 
would be the study of the effects of en- 
vironment upon specific aspects of intelli- 
gence, as represented, for example, in level, 
range, or speed scores, or in scores from 
631 


632 


THE ENVIRONMENT AND MENTAL DEVELOPMENT 


multiple-aptitude tests, or in component 
scores derived from factor analysis. In 
this field, however, few attempts have been 
made to deal analytically with constituent 
faetors; the principal studies are limited 
chiefly to general measures of mental func- 
tion, These general measures, concerned 
with the capacity to utilize symbols and to 
acquire intellective adaptations, are ordi- 
narily expressed in terms of a composite 
score, such as the IQ. 


The Nature of Environmental 
Influences 


The individual organism comes into be- 
ing and develops in a maternal environment 
which supplies nourishment and other bio- 
logical needs and also provides both pro- 
tective shielding and some opportunity for 
functional stimulation. These environmen- 
tal supports are essential if the organism 
is to grow, or even to survive. In this 
connection, no one asks the question, 
“Which is more important, nature or nur- 
ture?” for both are obyiously indispensable. 
Structural and, ultimately, functional de- 
velopment is an outcome of (1) the inter- 
action of genes with their intracellular en- 
vironment, (2) the interaction of cells, and 
(3) the interaction of the organism with 
its surroundings. The hereditary “deter- 
miners” or genes cannot function unless 
the various aspects of the environment play 
their necessary róles. On the other hand, 
the influence of environmental factors is 
subject to very definite limitations, for, to 
cite an extreme example, no normal en- 
vironmental force can change an individual 
with chromosomes of one species into an in- 
dividual with the characteristies of a dif- 
ferent species. Developmental differences 
large enough to distinguish species are thus 
hereditary effects which extrinsic factors 
cannot (in any given individual) wholly 
simulate or counteract. 


The problem of environmental influences 
becomes less a matter of general principles, 
and more a matter for specific analysis, 
when we turn our attention from the 
growth of the single individual to the fac- 
tors which affect individual differences. In 
this area we may with reason ask, “Which 
is more important, nature or nurture?” If, 
however, we attempt to reply to the ques- 
tion (as applied to mental abilities) with 
an over-all generalization we shall imme- 
diately find ourselves in logical difficulties. 
Suppose that we address ourselves to the 
task of determining the causes of illiteracy. 
Haldane (1938) has pointed out that, 
among adults in England under 40 years of 
age, illiteracy is probably most often due 
either to mental deficiency or to blindness. 
But among adults in Elizabethan England, 
or in India today, illiteracy may be at- 
tributed primarily to the lack of educa- 
tional opportunity. 

Thus we are led to say that hereditary 
and environmental influences on intelligence 
do not constitute a single problem for which 
a single quantitative answer can be found, 
but a family of problems, each with its own 
relatively complicated answer. 


Quantitative Approaches 


Hogben (1933), in a book rich with il- 
luminating examples of the interaction of 
heredity and environment, points out that 
statistical methods are useful in detecting 
the presence of either sort of influence, but 
he questions the meaningfulness of attempts 
to quantify the relative influence of genetic 
and nongenetie causes of variations. “No 
statement about a genetic difference has any 
scientific meaning unless it includes or im- 
plies a specification of the environment in 
which it manifests itself in a particular 
manner” (p. 14). 

Several well-known investigations, how- 
ever, have had a more ambitious aim. 
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Methods designed to specify quite exactly 
the proportional influence of causal faetors 
have been applied to studies of foster chil- 
dren by Burks (19285), Leahy (1935), and 
Wallis (1936), and to studies of twins by 
Newman, Freeman, and Holzinger (1937). 
Leahy's computation gave the home en- 
vironment the very meager credit of deter- 
mining not more than 4 per cent of the 
variance in mental ability, A more liberal 
estimate by Burks was 17 per cent. Wright 
(1931) and Shuttleworth (1935) have re- 
worked the data of these investigators, ap- 
plying statistical corrections which give re- 
sults differing somewhat from each other 
and from the original studies. 

In an early study Fisher (1918) devel- 
oped statistical techniques by means of 
which, granted the applicability of certain 
assumptions, “it is possible to calculate the 
numerical influence not only of dominance 
but of the total genetic and nongenetic 
causes of variability" (p. 433). These 
methods were used by Conrad and Jones 
(1940) to test hypotheses concerning the 
nature of hereditary transmission of intelli- 
gence but not for the purpose of calculating 
the numerical influence of nature and nur- 
ture. 

One of the earliest and most widely criti- 
cized quantitative statements was Burt's 
(1921) regression equation for predicting 
Binet mental age from schooling, “reason- 
ing ability," and chronological age. Both 
Holzinger and Freeman (1925) and Burks 
(19282) have demonstrated the error in 
direct inference from regression coefficients 
to proportional contributions, and Loevinger 
(1943), in an able critique, has gone con- 
siderably further in questioning the nature- 
nurture statistics based on the assumption 
of additive factors. 

For our present purpose, it is chiefly im- 
portant that we understand the following 
limiting conditions of work in this area: (1) 


The proportional contribution of heredity 
and environment does not refer to the 
make-up of individual 1Q’s or to the general 
level of intelligence, but either to average 
effects upon individual differences or to dif- 
ferences between groups. (2) Existing 
studies are based on fallible and incomplete 
measures both of intelligence and of the 
environment; this fact should be remem- 
bered when the data are being manipulated 
to yield an apparently highly exact result. 
(3) Even if it is ever logically feasible to 
seek a single value for the effect of environ- 
ment, the particular value reported in a 
given study may not apply in samples in- 
volving (a) a different environmental level, 
(b) a different hereditary selection, (c) a 
change in variability of either of the above 
factors, or (d) a change in any special con- 
ditions which may affect the interaction of 
these factors. 

The remainder of this discussion will be 
concerned with results from several different 
types of approach. Each of these contrib- 
utes in its own way to our understanding 
of what environment can and cannot do; 
each provides some clue as to the relative 
importance of environmental factors under 
specified circumstances. For the time be- 
ing, however, we must think of these results 
as rough approximations rather than as 
precise and final statements. 


Mental Growth Curves 


One approach to the analysis of environ- 
mental influences is based on the study of 
mental growth curves. If the intelligence 
of children (relative to age) were generally 
found to be constant throughout childhood, 
few questions would be raised about the 
réle of differential environmental factors, 
except perhaps as these may be assumed 
to operate in the prenatal period or in 
early infancy. 
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If, on the other hand, mental develop- 
ment of individuals is marked by variable 
or systematie changes (that is, by fluetua- 
tions or age trends, relative to the group), 
the extent of possible environmental in- 
fluence becomes an issue of some interest. 
Such changes, if registered, are not neces- 
sarily due to the environment or subject to 
educational controls. They may be at- 
tributable to errors of measurement, to 
normative defects of the test, or to changes 
in the composition of the test, or of intelli- 
gence, at different levels. They may be 
due to variations in the temporary state of 
the subject, dependent upon physical con- 
dition, rapport, motivation, or disturbing 
emotional factors. They may express a 
neurophysiological growth pattern differing 
in rate of evolution for different children; 
such maturational changes are well estab- 
lished in the patterns of physical growth 
for various organs and for the body as a 
whole. Any of these factors, in any com- 
bination, may conceivably operate to alter 
the apparent or actual course of mental de- 
velopment. One of our first problems, 
therefore, is to ascertain the facts as to the 
regularity of growth, and then to attempt 
an assessment of the various agencies which 
may be responsible for irregular or unpre- 
dicted variations. 

Growth in Terms of Averages. An im- 
plicit belief in the lawfulness and uniform- 
ity of mental development has at times 
accompanied the acceptance of IQ and 
mental age as indices of intelligence most 
convenient for general use. For any group 
of children with an average IQ of 100 at 
age 10, the average will remain substan- 
tially the same at 11 and at 12 years if we 
allow for slight practice effects which tend 
to increase the IQ, and slight standardiza- 
tion errors which in our present instru- 
ments sometimes tend to decrease it. This 
constancy, however, is the necessary out- 
come of a scale conceived in terms of men- 


tal age. In such a scale, a gain of 1 year 
in mental age is that increment which oc- 
curs (on the average) in 1 chronologica 
year, and the average rate of development 
during childhood must appear to be con- 
stant since it is expressed in terms of con- 
stant and equal increments of mental age. 
It is, of course, now generally understooc 
that such a picture of growth is merely a 
convenient artifact—convenient largely be- 
cause of its adaptability for use in connec- 
tion with an educational grade system basec 
on chronological age. 

One approach to the problem of menta 
growth pattern is through determining the 
overlapping of distributions of scores at 
successive ages. In a somewhat selected 
group, Bayley (1933) has shown that in 
early childhood overlapping is very small 
even when retests are given at short inter- 
vals. Thus, at 5 months no cases in her 
sample equal or exceed the average mental 
Score attained at 6 months. At 5 years, on 
the other hand, evidence of age changes 
can hardly be seen within a period so short 
as a month; the distributions for tests given 
at monthly intervals overlap to such an 
extent that they are almost identical. 

When raw scores are transformed into 
“absolute” measures, it is possible to com- 
pare the data from different scales by com- 
puting mean scores at each age as a per- 
centage of the adult mean, This is illus- 
trated in Figure 1, from Jones and Conrad 
(1944). The three studies represented in- 
volve, respectively, a clinic sample from 
Illinois, tested by the 1916 Stanford-Binet 
(average IQ approximately 80); the chil- 


1 Heinis (1926) derived a logarithmic formula for 
mental growth and proposed the use of a “personal 
constant,” based on the logarithmic equation, to avoid 
alleged arbitrary features on the mental age scale. 
This proposal has been analyzed in a definitive dis- 
cussion by Bradway and Hoffeditz (1937). Gesell 
(1928), in plotting developmental age, has also used 
a logarithmic method to express the relative rate of 
what is “‘arithmetically implicit" in an age scale. 
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dren of the Harvard Growth Study, tested 
longitudinally with a variety of group tests, 
and a cross-sectional publie school sample 
used in standardizing a group mental seale. 
The almost identical parameters of mental 
growth ‘exhibited in different samples and 
through different tests suggests a lawful 
pattern of development in which the indi- 


100 


The phenomena of differential mental 
growth (Conrad, Freeman, and Jones, 1944) 
are also of interest in this connection. Dif- 
ferent mental functions exhibit differences 
in the rate, peak, and total magnitude of 
growth and in the pattern of decline (Jones 
and Kaplan, 1945) after the peak is reached. 
Cumulative environmental effects are partly 
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Mental growth curves in terms of percentage of mature status. (After Jones 


and Conrad, 1944, p. 153.) Reproduced by permission of the National Society for the Study 
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vidual’s response to his environment is in- 
fluenced by innate or organic limitations. 

A theory of environmental influence must 
be able to deal with the fact that in terms 
of units other than mental age the growth 
of intelligence is not linear but with increas- 
ing age exhibits a decreasing rate of change. 
If environment were the predominant fac- 
tor in mental growth, we might reasonably 
expect a positive rather than a negative ac- 
celeration in later childhood and adoles- 
cence, since individual development involves 
a multiplication of environmental contacts 
and also an increasing scope of response to 
the environment. 


responsible for these differences, as ex- 
pressed for example in the long-continued 
growth of functions based on information 
and on size of vocabulary. But in general 
the varying patterns admit of no easy ex- 
planation in terms of extrinsic factors. 
The foregoing may suggest some of the 
limitations in the portrayal of mental 
growth in Figure 1. The analysis of over- 
lapping distributions in successive ages, and 
the techniques for transforming raw scores 
into absolute scores, appear to justify con- 
fidence in the general form of the curve as 
shown. But it is well known that the same 
or similar scores may be obtained through 
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different patterns of item performance. 
Jones (1931) showed that children and 
adults matehed for mental age perform 
very differently on various items of the 
Stanford-Binet.t The differential difficulty 
values of items, in relation to age, signifies 
that the growth of total scores in an intelli- 
gence test involves not merely quantitative 
changes but also changes in composition, 
ie, in the relative weighting of subscores. 

IQ Constancy. Another source of evi- 
dence concerning variability in growth is 
based on the study of changes in individual 
scores. Although average IQ's maintain 
approximate constancy by force of stand- 
ardization, individual IQ's are under no 
such requirement. The common finding 
that the probable error of an IQ (Stanford- 
Binet) is approximately 5 points appears 
reassuring from the point of view of those 
who wish to classify children on the basis 
of a single test, but when we consider this 
statement, we should also bear in mind the 
fact that with a probable error of 5 points 
(if differences are normally distributed) 
one child in five may deviate as much as 
10 points in a retest.2 Such a difference is 
of sufficient practical importance to justify 
an inquiry into its possible causes. 

As would be expected, greater average 
shifts in IQ are found over longer periods. 
Bradway (1944), for example, reported re- 
sults with 138 children who were tested in 
the preschool period with both forms of the 

1 See also Laycock and Clark (1942). Kounin (1943) 
has proposed that the difference in performance be- 
tween younger and older persons of the same mental 
age is due to an increase in “intrapersonal rigidity." 
This is not supported by Thompson and Magaret 
(1947), who find that the chief source of handicap for 
the older subjects is in the degree to which items are 
saturated with the general intelligence factor. 

2 The probable error of the IQ is not a fixed value 
but may vary according to the age, intelligence level, 
and test experience of the subject. In the Terman 
and Merrill (1937) standardization, the average differ- 
ence between IQ's on Forms M and L was 5.9 for cases 
with IQ of 130 or above, decreasing to 2.5 for cases 
with IQ below 70. 


1937 Stanford-Binet and retested 10 years 
later with Form L; the mean IQ change: 
were from 10 to 13 points in different sub- 
groups. 

Predictive Correlations. IQ differences 
on retests may be influenced not merely by 
changes within the group but also by up- 
ward or downward trends of the group as 
a whole; such trends could be due to prac- 
tice effects, to errors in standardization, or 
to other factors which will be discussed in 
a later section. If our interest is primarily 
in the constancy with which individuals 
maintain their relative rate of mental 
growth, the most straightforward index is 
the coefficient of correlation between men- 
tal status on two different occasions. 

Various reviews * have shown that retest 
correlations are rarely as high as .95, and 
most commonly fall between .80 and .90. 
Reports on this subject, however, are often 
difficult to interpret, since they have usually 
included cases at many different age levels 
and with different test intervals, R. L. 
Thorndike (1933) has shown that on an 
immediate retest the most probable corre- 
lation is .89. This value falls to .87 at 10 
months, .81 at 30 months, .70 at 60 months. 
It is recognized, however, that age as well 
as test interval may influence the results. 
If the first test is given as late as the tenth 
year of age, prediction may be better than 
Thorndike’s estimate; thus, in a study by 
Byrns and Henmon (1935), 250 college stu- 
dents were located who had been tested 8 to 
10 years previously. For this selected 
group the initial IQ (National Intelligence 
Test) correlated .81 with a group test score 
obtained in college. On the other hand, if 
the initial test is given before 2 years of 
age, correlations with later status may ap- 
proach zero. 

8 The best of these are by R. L. Thorndike (1933, 
1940). For longer intervals Bradway (1944) summa- 
rized results from eight studies involving constancy 


correlations between IQ's in the preschool ages and in 
later childhood. 
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Retest correlations at 3-year intervals are 
given in Table 1 from two longitudinal 


studies. The first of these was based on 
TABLE 1 
RETEST CORRELATIONS AT 3-YEAR INTERVALS 
Ebert and Sim- Honzik et al. 
mons (1945) (1948) 
T , 
Age 2 by 5 .32 + .06 PE 
Age 3 by 6 56+ .04PE .57 2.03 
Age4by7 .55 + .04 59 + .03 
Age 5 by 8 .70 + .03 .70 + .02 
Age 7 by 10 .76 + 02 .78 + .02 
Age 9 by 12 or 13 85 + .01 


181 children in Cleveland, Ohio; the sec- 
ond, on 113 children at age 2 and on ap- 
proximately 200 at subsequent ages, in 
Berkeley, California. Lower predictive co- 
efficients are shown in the earlier years. 
Going back to still younger ages, the evi- 
dence from tests at around 1 year indicates 
that, when pathological retardates are ex- 
cluded, later mental status cannot be pre- 
dicted from existing mental scales. More- 
over, we seem to have little prospect of 
significantly improving predictions from 
this age level through new items or item 
weightings. This is not due to lack of 
reliability in the early tests. With items 
involving problem solving, imitation, mem- 
ory, and other forms of adaptive reaction, 
Bayley (1940a) obtained a reliability co- 
efficient of .94 by combining scores obtained 
at 7, S, and 9 months; these measures cor- 
related .81 with mental scores 3 months 
later, but only .39 with seores at around 21 
months, .22 with scores at around 30 
months, and practically zero with all later 
measurements to 6 years and beyond. Al- 
though other studies have not covered this 
age range, similar results have in general 
been reported between mental tests given 
at 1 year and 3 to 4 years later. 


1 For 91 eases, L. D. Anderson (1939) reported a cor- 
relation of .06 between Gesell scores at 1 year and the 


From such results, it might be expected 
that, in the case of mental scores obtained 
still earlier in infancy, the correlations with 
later status would also vary around zero. 
It is interesting to note, however, that Fur- 
fey and Muehlenbein (1932), L. D. Ander- 
son (1939), and Bayley (1940a) all report 
negative correlations between test scores ob- 
tained at 6 months or earlier and test scores 
obtained at 4 years or later. Although the 
prediction indices found in these studies are 
not statistically significant, they are suffi- 
ciently consistent to suggest that in a nor- 
mal sample early status and later growth 
rates may be negatively related. Specu- 
lation on this point may well be reserved 
until the findings are confirmed by other 
studies. Of possible relevance is the inves- 
tigation by Dubnoff (1938), who tested 489 
infants in Kazan, U.S.S.R., by the Cali- 
fornia First Year Mental Scale. Approxi- 
mately one-third of the group was of Tatar 
extraction; one-half was tested in homes, 
and one-half (factory workers’ children) in 
créches or factory nurseries. Seale scores 
during the first year favor the Kazan 
group; in terms of the variability of the 
Kazan group, the difference is about 2 SD 
at 1 month, From the fourth to the eighth 
month the difference drops to about 18D, 
and by the tenth month the averages be- 
come approximately equal in the two 
groups. It could be contended that the 
relative gain of the California group from 
1 to 10 months is due in part to a more 
favorable environment with regard to medi- 
cal care, diet, sunlight, and to a more in- 
telligent régime of care by the mother. 
Dubnoff comments: 

Stanford-Binet at 5 years. Furfey and Muehlenbein 
(1932) found a correlation of —.20 between mental 
scores at 12 months on the Linfert-Hierholzer seale 
and Stanford-Binet IQ's given at an average of 4.8 
years. For 150 cases, Wittenborn (1953) correlated a 
general maturity quotient (Gesell), obtained in infaney, 
with the Stanford-Binet and the Arthur Performance 


Seale given from 4 to 7 years later; the coefficients 
were .05 and .12 respectively. 
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Due to the eold winters, the Kazan child 
is heavily elothed, and often wrapped in 
blankets whieh prevent freedom of move- 
ment. Except for about 2 months of 
the year he is never exposed to sunlight. 
Rickets is prevalent. . . . The level of ed- 
ueation of the parents is very markedly 
lower than that of the California sample 
Ip. 70]. 


Environmental factors, however, cannot 
be adduced to explain the initial superior- 
ity of the Kazan infants. Dubnoff’s work, 
together with other related studies, may 
lead to the speculative suggestion that be- 
tween natio-racial groups, as within a given 
group, a slight tendency exists for early 
precocity to be associated with a slower 
mental growth at later ages and perhaps 
with a lower average intelligence level at 
maturity. A parallel situation may be noted 
when we compare different animal species; 
among the primates, for example, the ma- 
turity of performance at a given age in in- 
fancy can be used inversely to predict the 
general level of adaptive ability that will 
be attained at the end of the growth span. 
Another interpretation, applicable to hu- 
man infants, is in terms of the greater 
amount of social stimulation received by in- 
fants living in crowded homes; Gilliland 
(1949) believed that this might account 
for results in three studies in which he 
found slightly higher scores for Negro than 
for white infants, but it is still an open 
question as to whether, within a normal 
range, the mental growth patterns are sig- 
nificantly modified by such factors, 

To summarize the foregoing, we have 
noted an apparent slight tendeney for men- 
tal scores in early infancy to be negatively 
correlated with mental scores at 4 years or 
later. At 12 months of age the correlation 
is close to zero.! Beyond that point, how- 
1 Apparently the only instance of a higher correla- 


tion is in a small sample of lower middle class chil- 
dren studied by Cattell (1940). An r of 18 between 


ever, a positive relationship emerges. Fig- 
ure 2 shows the smoothed-curve relation- 
ship, in terms of the z transformation, be- 
tween intelligence scores at 18 years and 
nt successive earlier years. The upper 
curve is based on Bayley’s (1949) data 
from the Berkeley Growth Study (N = 40- 
50), the lower curve on another longitudinal 
study in Berkeley (N = 140-153) reported 
by Honzik, Macfarlane, and Allen (1948). 
Both investigations used the Wechsler- 
Bellevue at age 18 and a variety of individ- 
ual tests at earlier ages (chiefly the Stan- 
ford-Binet, and below age 6 the California 
Preschool Schedules), In each of the 
groups, it is apparent that at as early as 2 
years of age individual differences are be- 
ginning to appear which carry forward to 
some extent into later childhood. The rate 
of inerease in predictive power is more 
rapid in the preschool period than later 
(differences in the level of the two curves 
are due primarily to differences in varia- 
bility of the two samples). 

The Age Ratio. J. E. Anderson (1940) 
has pointed out that as we go up the age 
seale the prediction of later from earlier 
Status involves an increasing proportion of 
similar elements. The 10-year tests are in 
content more similar to the 9- than to the 
8-year tests, Moreover, the cumulative 
composites of performance which are rep- 
resented in test scores are more similar be- 
tween adjacent than between separated age 
levels. They become increasingly similar 
for adjacent levels as maturity is ap- 
proached, and the increment from 1 year 
to another has a proportionately smaller 
effect upon total scores. 

Figure 2 is, of course, based upon actual 
scores (point scores or mental ages). An 
individual's performance changes from year 
to year as a result of successive increments 
of growth-and-learning, as well as from er- 


Scores at 9 months and Stanford-Binet at 3 years, and 
of .57 between 12 months and 3 years was reported. 
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ror factors. What would be found if we 
were to set up an artificial series in which 
the increments for each year were cumu- 
lated at random? Thus, at 3 years indi- 
vidual A would be given an arbitrary meas- 
ure consisting of his own score at 2 years 


z Transformation 


in any event we must expect that during 
the first few years of life the predictive 
power of our tests will be proportionate to 
the age of testing. It will also be inversely 
proportionate to the length of the interval 
, over which prediction is attempted. Honzik 
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FigumE 2. Correlations of intelligence scores at 18 years with scores at successive earlier ages 


plus B’s increment from 2 to 3 years. The 
resulting 3-year score could then be added 
to C's actual increment from 3 to 4 years, 
in order to obtain an arbitrary 4-year score 
ior A.. Such a series (as Anderson has 
shown by cumulating random numbers) 
would neecssarily result in a curve of rela- 
tionship somewhat similar to that actually 
obtained in Figure 2. Several factors might 
operate to produce differences in the two 
curves. For example, if actual mental 
growth involves greater annual increments 
for those who already have higher status, 
then the correlation curve for actual scores, 
other things being equal, will be higher than 
that based on arbitrary cumulations. But 


(1938) has proposed the concept of the 


Age Ratio 
(S at "Test. ; 
CA at Test 2 

to express both these factors. The Age 
Ratio shows a high positive correlation with 
retest coefficients during the first 6 or 8 
years; in later years retest coefficients tend 
toward greater uniformity even with wide 
variations in the age span. 

Two implieations of the Age Ratio con- 
cept may now be pointed out. If heredi- 
tary components in mental ability are more 
fully manifested at maturity than at earlier 
ages, children whose eventual status is to 
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be either high or low will tend to fall nearer 
the mean in earlier tests and in later tests 
will gradually approximate their final po- 
sition.* 

Individual Growth Curves. The forego- 
ing argument should also be considered in 
relation to statements about the “plasticity” 
of early childhood (susceptibility to en- 
vironmental influences). Figure 3 illus- 
trates an individual growth curve of a fairly 
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The mental growth ? of the individual rep- 
resented in Figure 3 is marked by some ir- 
regularities during the first 4 years. At 4, 
however, he achieves a fairly even, stable 
position which is maintained with only very 
minor changes to 10 years. Such a growth 
pattern has been variously interpreted as 
due to the changing nature of early tests, 
toa fundamental instability in early growth 
(related to physiological instability), and to 


72 84 96 108 120 132 


AGE IN MONTHS 


Ficure 3. An individual mental growth curve based on sigma scores. 


Berkeley Growth Study.) 


typical or normal form. The curve is based 
on sigma or standard scores and is smoothed, 
the actual points also being- shown. It 
may be noted that this is a relative, not 
an absolute, growth curve. A horizontal 
line indicates that the child is maintaining 
his position in the group; an ascending or 
descending line indicates that he is growing 
faster or slower than the group average. 


1 This appears to be illustrated in a study by P. 
Cattell (1937), who made ability classifications of chil- 
dren on the basis of an average of initial tests and 
retests (thus eliminating changes within extreme groups 
due to regression). Children of superior average abil- 
ity tended to increase in IQ on the retest. Among 
mental defectives, on the other hand, Roberts, Norman, 
and Griffiths (1938) have reported an average down- 
ward shift of about 2 IQ points per year in the age 
range from 10 to 14 years. It is, of course, possible 
that this latter finding is associated with an earlier 
limit of growth in the feeble-minded. See also Sloan 
and Harmon (1947). 


(From original data, 


a sensitive response to environmental 
changes. Although these factors cannot be 
wholly excluded, it may be pointed out 
that, in terms of the previous analysis of 
the Age Ratio, curves of this general type 
would be expected to be fairly common 
even in a constant environment or in a 
function insensitive to differential environ- 
mental factors. We should be cautious in 
attributing greater retest changes in early 
childhood to some inherent factor of modi- 
fiability if it is possible that they are chiefly 

2 Standard score curves indicate changes in status, 
relative to the group, from one measurement tu an- 
other. They do not provide a direct measure of 
growth, and, since they are usually based on unana- 
lyzed composite scores, they do not permit inferences 
as to the composition or dynamics of growth. From 
this point of view, it may be more appropriate to 


speak of them as “status curves” than as growth 
curves. 
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due to a statistical factor, namely, to a rela- 
tively small proportion of similar elements 
in successive tests. 

The growth stability manifested by the 
individual in Figure 3 is by no means found 
in all cases. Goodenough and Maurer 
(1942), in an able analysis of retest data 
from Minnesota studies, present a number 
of individual mental growth curves, some of 


Case 553 is a boy whose mental test 
scores increased from a preschool sigma 
score of —2 to later sigma scores of +2.4 
in spite of a bad physical history. He is 
small-statured, thin, with very poor mus- 
culature, and presents a history of early 
ear infections and chronie bronchitis from 
infancy, headaches (early glasses), stomach 
pains (appendectomy) ; he has had three 
operations and three serious accidents. 
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Fiaurn 4. Individual mental growth curves: 
Journal of Experimental Education. 


which exhibit IQ changes of 20 to 50 
points in a span of 8 or 9 years. Unable 
to demonstrate associated environmental 
changes or cumulative environmental effects 
which might account for such extensive 
shifts in IQ, these writers are inclined to 
emphasize the róle of inherent factors in 
determining mental growth patterns. In 
another longitudinal study covering a 16- 
year span Honzik, Macfarlane, and Allen 
(1948) analyzed IQ changes for varying 
intervals; between 6 and 18 years varia- 
tions of 30 or more points occurred in 10 
per cent of a sample of 222 Berkeley chil- 
dren. Two of these, a case showing large 
gains and a case showing large losses, are 
illustrated in Figure 4. A brief description 
of these eases follows: 


two contrasting cases. (After Honzik et al.) 


Only one 6-month period in his life has 
been free of illness. In spite of a frail 
frame, which has suffered many serious 
indignities, an early strained family situa- 
tion, and relatively low mental test scores 
in his early preschool years, his tested 
ability steadily increased until 9, from 
which time he has maintained high and 
fairly stable scores. His mother is a nor- 
mal-school graduate; his father completed 
high school. His greatest security lies in 
his intellectual interests and achievements, 
but he has made good social adjustments 
and an amazingly good adjustment to his 
handicaps. 

Case 764 is an example of a gradual low- 
ering of IQ from 133 to 77 and of sigma 
scores from +1 to —3. She is an only 
child born when the mother was 44, the 
father 37. The estimated IQ of the mother 
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is 65 to 70. The father is a skilled me- 
chanie. The parents went to school until 
age 14. 

Obesity began in late preschool years 
and inereased steadily until therapy was 
instituted at age 14. Weight was normal 
at 17. There were, however, no IQ varia- 
tions in relation to these physical changes. 
She was always overindulged by the 
mother, who lived to feed her and keep 


the trends as produced solely by intrinsic 
growth changes. They are diseussed here 
not as providing conclusive evidenee for one 
view or another but as illustrating the ex- 
tremes (within normal samples) which 
must be taken into account in mental 
growth theory. 

Group Constancy over Long Periods. 
The relative stability of the "average" in- 
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Ficure 5. Individual mental growth curves: two contrasting eases. (From original data, 


Berkeley Growth Study.) 


her young and who was always complain- 
ing that her daughter never gave her 
enough affection. 


Even more striking contrasts in growth 
pattern are illustrated in Figure 5, showing 
two cases from the Berkeley Growth Study. 

Age trends of such magnitude may usu- 
ally be expected not oftener than in 3 or 4 
per cent of the cases in a normal sample. 
Tt is obvious that to a great extent they 
represent a genuine shift in abilities and are 
not an artifact of the measuring instru- 
ments. To interpret systematic changes of 
this nature as due to environmental factors 
raises the question, “What environmental 
factors?” The case histories have usually 
failed to disclose significant clues. It is 
equally hypothetical, however, to regard 


dividual is illustrated by the stability of 
groups in relative intelligence level. In a 
long-interval study concerned with IQ’s in 
relation to later attainment, Embree (1948) 
found that the mean IQ in childhood of 
those later entering college was 118. The 
means for other groups were: college grad- 
uates, 123; those with advanced degrees, 
126; honors graduates, 133; Phi Beta 
Kappa, 137. 

The now rapidly developing field of 
gerontological research will eventually pro- 
vide us with mental test data covering the 
whole span of life, and the current, prob- 
lems of development and environmental 
influence will then be seen in a much longer 
perspective. Already, however, we are be- 
ginning to get results from quite extended 
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programs. Terman and Oden (1947) re- 
ported a quarter-century follow-up of the 
Stanford study of gifted children, first 
tested in 1921. In various aspects of adult 
attainment the record of this group has 
not been disappointing. Originally se- 
lected as in the ninety-ninth percentile of 
mental ability, in the latest measurements 
they were estimated by R. L. Thorndike 
(19480) as falling close to the ninety-sixth 
percentile of the general population; this 
is on the basis of an ingenious series of 
comparisons using as a reference the norms 
on a vocabulary test administered to a Gal- 
lup poll sample. 


A Classification of Factors Influencing 
Changes in Test Scores 


In order to assess the importance of ex- 
trinsic factors in mental growth, we should 
attempt to gain some conception of the 
range and magnitude of other influences 
which affect test scores. These were briefly 
indicated on page 632 and are here dis- 
cussed in greater detail. 

Changes in Test Composition. Changes 
due to the measurement of different abili- 
ties cannot be attributed to “chance” fae- 
tors and yet are not true variations in the 
growth rate of any one function. For ex- 
ample, consider two children, one possess- 
ing unusual motor aptitudes but poor at 
verbal tasks, the other showing an opposite 
pattern. In the preschool years the first 
child may stand relatively high, but these 
positions may be reversed at later ages 
when intelligence tests become more verbal 
in content. 

Variability Changes. Contrary to com- 
mon belief, the variability of mental scores 
does not always show a regular increase 
with age but may exhibit cyclical changes. 
Bayley (1949) has summarized evidence 
from a number of studies in which varja- 
bility tends to be greater between the ages 


of 10 and 12 years than either before or 
immediately after. She postulates that 
scores are relatively homogeneous in the 
early and also in the late stages of the de- 
velopment of a function and more dispersed 
during periods of rapid growth when in- 
dividuals are at varying stages of maturity. 
Variability changes may, therefore, reflect 
test composition and the growth character- 
istics of component functions. The effects 
of these changes upon IQ will be especially 
marked for individuals toward the upper 
end of the IQ distribution. 

Changes in the Standardization Sample: 
Errors in Norms. A child whose IQ is 
constant in relation to a constant sample 
may exhibit an apparent variation if the 
standardization sample varies. Bayley 
(1949) has demonstrated this very clearly 
in comparing standard scores (in a longi- 
tudinal study) with test standardization 
1Q’s. In individual cases the two sets of 
scores show discrepancies in trends; eg, 
standard scores may remain approximately 
constant over parts of the age span in 
which the IQ's are increasing or decreasing. 

Administrative Factors, “Error” factors 
in administration are of many sorts, per- 
taining to the test situation, test scoring, 
and the “personal equation” of different 
examiners. ‘This last was apparently a 
negligible factor in studies by Goodenough 
(1928a) and Kawin (1934) but has been 
emphasized by P. Cattell (1937) in connec- 
tion with the interpretation of mental test 
data from the Harvard Growth Study. 

An experiment by Lantz (1945) indicates 
that the experience of failure tends to re- 
duce scores and that, to a lesser degree, the 

1 The substitution of IQ equivalents (computed from 
the standard deviation) for the more usual IQ has 
often been suggested as a means of reducing apparent 
1Q changes, particularly when the retest involves a dif- 
ferent test instrument. This will not, however, control 
1Q changes due to irregular age trends in variability 
unless the table of equivalents is adjusted to take ac- 
count of this phenomenon. 
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experience of success leads to improved test 
performance. A possible implication is that 
test scores may be influenced to some extent 
by the examiner’s attitude, according to 
his emphasis upon successful or unsuccess- 
ful aspects of a subject’s responses. This is 
a complex matter, since learning experi- 
ments, such as those of Postman and Brown 
(1952), have shown that success and failure 
may affect performance not only directly 
but also indirectly through raising or low- 
ering the aspiration levels, As might be 
expected, however, some subjects are much 
more vulnerable than others to effects of 
this nature; Mandler and Sarason (1952) 
demonstrated this when they classified sub- 
jects (college students) in high-anxiety and 
low-anxiety groups. On mental test items, 
the former were more variable, and more 
likely to be handicapped by knowledge of 
failure, Other experiments (see, for ex- 
ample, Beier, 1952) have shown that per- 
sons who are faced with a threatening situ- 
ation may show measurable losses of flexi- 
bility and efficiency in mental performance, 
and that these effects may extend through 
various levels of functioning, from motor 
coordination to abstract thinking. Whether 
a mental test is regarded as a threat, a 
pleasurable challenge, or as something in 
between may depend upon many subtle fac- 
tors in the management. of the test, situa- 
tion, 

Negativism. Among preschool children, 
even when testing conditions have secured 
generally good cooperation, negativistie re- 
sponses may occur on individual items, 
with a small to large effect upon test 
scores. Of several studies on this subject, 
Mayer's (1935) report on negativism en- 

1 Whereas error factors are frequently susceptible to 
environmental ehanges, and thus operate to reduce con- 
stancy coefficients, it may be noted that retest corre- 
lations may be spuriously raised if an error factor oc- 
curs systematically, for example, if children negativ- 


istic on one occasion tend also to be negativistic on 
succeeding tests, with similar effects upon scores. 


countered in the normative group of the 
Revised Stanford-Binet is probably most 
comparable with the ordinary test situa- 
tion, since the effort was directed primar- 
ily toward getting the best possible re- 
sponse, with the study of negativistic 
responses only a secondary aim. Under 
good testing conditions and with highly 
trained examiners, the average number of 
negativistie responses per child ranged be- 
tween 4 and 7, at ages 216 to 4% years. 
About 75 per cent of the cases in that age 
range gave at least 1 negativistic response 
in one of the two testing periods. At 2 
years of age less than 25 per cent of the 
total negativism could be overcome by 
adroit management, but at 516 years 90 
per cent was overcome. This last level 
could be reached only with skilled ex- 
aminers, however, and it is possible that 
at these ages slight differences in examin- 
ing technique may be of eritieal impor- 
tance to test scores. 

Practice Effects. Practice and special 
training on the part of the subject may 
introduce spurious changes in mental test 
scores. According to Terman and Merrill 
(1937), the average gain from a first to a 
second test is, at different age levels, from 
2 to 4 IQ points. Successive additional 
tests produce smaller gains. An experi- 
ment by McIntosh (1944), involving 
weekly retests for 6 weeks, showed no sig- 
nificant differences beyond the second test 
and no relation between the practice effect 
and ability level, although Peel (1951) in 
a single retest reported greater gains among 
brighter children. Analyzing results from 
several group tests, Adkins (1937), follow- 
ing Thorndike, has suggested that the im- 
provement of scores on retest with the 
same examination may be largely a matter 
of increased speed on tasks previously 
solved. If this is so, work-limit tests 
would be of greater value than time-limit 
tests in longitudinal studies. The reader 
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interested in the earlier literature on prac- 
tice effects and other conditions of testing 
will find a list of such studies in a review 
by R. L. Thorndike (1940). 

Coaching. One special case of practice 
effect which deserves separate mention is 
the effect of coaching or specialized train- 
ing. Although our present studies in this 
field point to no very clear-cut conclusion, 
they suggest, as might be expected, that 
training is most effective when devoted to 
material similar to that in the test, and 
that the effects of training are, characteris- 
tically, to produce a temporary but not 
permanent rise in IQ. The application of 
ihese findings is greatest at the preschool 
ages, when test materials are relatively simi- 
lar to everyday playthings. Earlier reports 
on the effects of coaching have been re- 
viewed by Burks (1928c). 

Intrinsic and Extrinsic Factors. All the 
factors diseussed above may be regarded 
as involving errors in measurement. In 
addition to these error factors, mental 
growth may be conceived as involving ac- 
tual changes, which have an origin in 
either intrinsie or extrinsie forces. In- 
trinsie alterations may arise from specifie 
or general changes in the rate of growth. 
Relevant factors are the form of the growth 
curve, with reference to possible cyclical 
changes, and the age of completion of 
growth; a neurophysiological basis is im- 
plied. 

Extrinsic influences on mental growth are 
roughly of two sorts, social and personal. 
The social factors include general environ- 
mental conditions, such as socio-economic 
factors in the home and neighborhood and 
specific educational régimes. What are here 
called personal factors are those nonability 
aspects of a person’s make-up which ac- 

1 The studies of Greene (1928) and Casey, Davidson, 
and Harter (1928), reported in the Twenty-seventh 


Yearbook of the National Society for the Study of 
Education, are particularly relevant to this problem. 


tually affect the course of growth in ability 
rather than merely modify the seore at a 
particular test period. The personal fae- 
tors, if traumatic, such as physical diseases 
or extreme emotional episodes, may affect 
mental growth fairly directly. The more 
permanent aspects of physical and mental 
constitution may influence mental develop- 
ment by virtue of the fact that they com- 
prise part of the equipment through which 
the individual assimilates the environment. 

In evaluating extrinsic relationships, one 
of the first facts with which we are con- 
fronted is that in the preschool period 
the prediction of later intelligence can be 
improved by taking into account a meas- 
ure of the home environment. The vary- 
ing interpretations of this finding will be 
discussed in the ensuing section, 


Relationships to Cultural-Economic 
Factors 


Education of the Parents. Figure 6, 
from Bayley's (1953) data, shows at sue- 
cessive ages the relationship between men- 
tal scores of children and the education of 
their parents (in terms of the average 
years of schooling of father and mother). 
This is an admittedly imperfect index of 
the cultural status of the parents and an 
even less perfect index of the extent to 
which cultural factors actually enter into 
the child’s environment. Nevertheless, if 
we compare Figures 6 and 2, we can see 
that the parents’ education (obtained be- 
fore the birth of the child) yields a much 
better prediction of the child’s intelligence 
at 18 years than does the child’s own test 
score at ages below 2 years. The relation 
of parents’ education to the child’s test 
score is negative in infancy (a fact con- 
sonant with the discussion on page 637). 
It increases sharply during the period from 
1 to 2 years and thereafter shows only 
minor changes. Somewhat similar corre- 
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lation eurves have been reported by Bay- 
ley and Jones (1937) for other measures 
of social and economic factors." 

For such findings the most obvious in- 
terpretation is that better-edueated par- 
ents provide environments more stimulating 
to mental growth and that in general chil- 
dren tend to acquire the intellectual status 
characteristic of the environment to which 


0.80 


eventual intelligence level, they: manifest 
the degree of relationship to parents' in- 
telligence (or to other factors correlated 
with parents’ intelligence) that would be 
expected on the basis of the inheritance of 
abilities. 

The hypothesis that mental growth in- 
volves growth toward hereditary levels is 
supported by analogous findings from 
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Fiaure 6. The relationship of midparent education to children’s mental scores at successive 
ages. (After Bayley.) Journal of Educational Psychology. 


they are exposed. Equally reasonable, 
however, is an interpretation based pri- 
marily on the maturing of hereditary po- 
tentialities. As a corollary to the discussion 
of the Age Ratio, the argument has been 
advanced that, as children approach their 


1 Correlations with social status are usually lower 
than with measures of parent education. Stroud (1928) 
reported an r of .25 between IQ and tax assessments; 
Chapman and Wiggins (1925), an 7 of .32 between IQ 
and the Chapman-Sims Scale of Socio-Economic Sta- 
tus. These studies were based on large samples. When 
cultural items are included in a home rating or an en- 
vironmental scale, Burks (19285) found a correlation 
of .42, and Leahy (1935) one of .53, with intelligence 
measures. In interpreting correlational data in this 
field, attention must be given to the characteristics of 
the socio-economic measures, particularly with regard 
to skewness of the distributions. 


studies of physical growth. Bayley (1953) 
has reported, for successive ages in child- 
hood, increasing correlations between the 
heights of boys and their fathers, and in- 
creasing correlations between body-build 
measures of daughters and their mothers. 
In the case of boys, a gradual upward 
trend in the correlation of the child’s height 
with the midparent height, from .22 at 2 
months to .50 at 5 years and .77 at 17 
years, is probably only in small part ex- 
plainable in terms of environmental factors. 

The relationship curve as given in Fig- 
ure 6 presents us with hypotheses rather 
than with definitive evidence of causal re- 
lationship. Each of these hypotheses may 
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serve as a partial explanation of the facts 
as obtained, but their relative cogency 
cannot be estimated unless we turn to evi- 
dence involving some form. of experimental 
design. Such evidence will be presented 
in connection with a discussion of studies 
of foster children. 

Perhaps the most elaborate study em- 
ploying correlational methods is by Van 
Alstyne (1929), who examined the rela- 
tionship between children’s intelligence 
(Kuhlmann-Binet) and various factors in 
the home environment. The sample, con- 
isting of seventy-five 3-year-old children, 
was drawn from very diverse environments 
in New York City, and the correlations 
may tend to be higher than in a more rep- 
resentative group. Table 2, showing r’s and 
PE's, presents illustrative results from this 
study. 


TABLE 2 


Tus MENTAL AGE or CHILDREN As RELATED 
ro ENVIRONMENTAL FACTORS 


(From Van Alstyne [1929].) 
Child’s MA by: . r 
Mother’s education .60 + .05 


Father's education .51 + .06 
"Opportunity for use of con- 

structive play materials” .50 + .06 
“Number of hours adults spend 

daily with child” ,92 + 07 
“Number of playmates in home” . 16 + .08 
“Number of hours father reads 

to child” .06 + .08 
Nutrition index —.03 + -08 


In general, environmental factors that 
might reasonably be expected to have some 
bearing upon mental development yielded 
no higher correlations than those found 
for less relevant factors (e.g, & biserial 7 
of 54 + .08 was found between the child’s 
MA and whether or not he slept alone in 
his own bed). Both groups of factors 
illustrate in similar degree the general re- 


lation between socio-economic status and 
intelligence. 

The relationship of environmental fac- 
tors to IQ change has been examined by 
Bradway (1945) in the case of 50 Cali- 
fornia children showing especially marked 
inereases or decreases in a retest after 10 
years, Initial and retest IQ means for 
contrasting groups were: 107, increasing to 
126; and 113, decreasing to 96. Bradway 
called attention to the fact that direct 
measures of the children’s environments, 
such as home status indices, yielded smaller 
differences for the two groups than meas- 
ures of parental and grandparental char- 
acteristics, such as intelligence scores based 
on vocabulary or on occupation. 

Occupation and “Social Class.” The 
principal earlier sources of material on the 
relationship of intelligence to socio-eco- 
nomic factors include a volume by Schwe- 
singer (1933) and one by Lorimer and 
Osborn (1934). Subsequent reviews or 
critical summaries have been published by 
Neff (1938), Loevinger (1940), Herrick 
(1951), and McCandless (1952). Neff 
pointed out that in various studies of 
school children a range of about 20 points 
in IQ has been found between children of 
the highest and lowest socio-economic 
groups. This also holds among preschool 
children, as shown in Table 3. The dif- 
ferences commonly reported are sometimes 
more marked for verbal tests but are not 
limited to verbal tests. Thus, Havighurst 
and Breese (1947) found that children of 
higher family social status were signifi- 
cantly superior to those of lower status in 
each of the Thurstone tests of primary 
mental abilities. In another study, Janke 
and Havighurst (1945) obtained signifi- 
cant social class differences for each of a 
series of verbal and nonverbal tests, with 
the exception of the Minnesota Mechanical 


Assembly Test. " 
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TABLE 3 


Meran IQ's or PRESCHOOL CHILDREN, CLASSI- 
FIED BY FATHER’S OCCUPATION * 


Terman 
Goode- and 
nough Merrill 
Father's Occupation (1928b) (1987) 
I. Professional 116 116 
II. Semiprofessional and 
managerial 112 112 


III. Clerical and skilled trades 108 108 
IV. Semiskilled and minor 


clerical 105 104 
V. Slightly skilled 104 95 
VI. Unskilled 96 94 


*Goodenough’s sample consisted of 380 
Minneapolis children between the ages of 18 and 
54 months the Kuhlmann-Binet was given 
twice to each child, the means reported in 
Table 3 being based on the initial test only. 
The Terman and Merrill sample consisted of 
831 children, ages 2 and 5}4 years, in the 
standardization groups for Forms L and M of 
the revised Stanford-Binet. In this latter sam- 
ple, an additional classification of “rural 
owner’ was included, with a mean IQ of 99. 


Similar occupational and social class dif- 
ferences are observed when other criteria 
are employed. If, for example, we ex- 
amine the percentage distribution of the 
parents of gifted children, or the parents 
of persons listed in Who's Who in America, 
we find a very disproportionate number in 
the higher occupational brackets. On the 
other hand, parents of children admitted to 
feeble-minded institutions tend to cluster 
in the lower brackets. If we turn to re- 
sults from item analyses, Herrick (1951) 
has summarized nine studies with refer- 
ence to items which show large or small 
social status differences, Although there 
are some inconsistent findings, several 
studies indicate that high-status children 
are relatively more proficient in linguistic 
tests (especially those involving thinking 


or reasoning) and do relatively less well in 
tests emphasizing rote memory and per- 
ceptual functions. 

The assertion has been made by Neff 
(1938) that the occupational hierarchy in 
IQ can be accounted for entirely in en- 
vironmental terms. This would seem to 
be implied in Pieter's (1939) suggestion of 
a “coefficient of innate intelligence,” to be 
obtained through dividing the IQ by an 
environmental index. A somewhat similar 
line of argument is advanced by Davis 
(1948) and Davis and Havighurst (1048). 
These writers criticize existing intelligence 
tests as being too narrowly limited to 
problems of an academic type, which are 
not equally relevant, comprehensible, or 
motivating among children of different 
social classes. Support can readily be 
found for the argument that current test- 
ing methods emphasize subject matter, 
problems, and tasks which are more com- 
patible with middle-class than with lower- 
class goals and experiences; such tests tend 
to underprediet the edueability of lower- 
class children. We cannot, however, jump 
to the conclusion that these biasing factors 
account for all or even a major part of the 
social class differential. Davis's criticisms 
ineur special difficulty with nonverbal tests 
and with the mental test differences found 
in the preschool period. 

It may be useful to repeat once more 
the generally acknowledged fact that the 
validity of mental tests diminishes when 
we apply them to groups deviating in 
cultural norms from the original standard- 
ization group. Davis (1951), however, 
goes so far as to deny that genetic fac- 
tors (although influencing individual men- 
tal development) are in any important 
way related to social level or are segre- 
gated by socio-economic conditions. 

The hypothesis that the intelligence 
differential between the social classes is to 
some extent a hereditary sampling dif- 
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ference emerges from two assumptions: 
(1) individual variations in intelligence 
are, in part, genetie in origin; and (2) dif- 
ferences in the selection of occupations 
and in occupational suecess are in part 
determined by intelligence. These dif- 
ferences, moreover, tend to be confirmed 
both through assortative mating and segre- 
gation and, in a competitive society, 
through the tendeney for the more intelli- 
gent to rise and the less intelligent to 
sink in the social scale. This vertical mo- 
bility is, of course, incomplete and resisted 
by considerable inertia; + we cannot doubt 
that it occurs, although up to the present 
time most studies of interclass migration 
have failed to utilize measures of mental 
abilities. 

The monograph by Eells, Davis, et al. 
(1951) is an important contribution to 
the literature on social status. Approxi- 
mately 5000 children, ages 9 and 10, and 
13 and 14, were given five standard tests. 
Correlations with social status indices 
(based on parental occupation and educa- 
tion, housing and dwelling area) ranged as 
high as 43 with Terman-MeNemar IQ and 
as low as .20 to .28 with the Thurstone 
Spatial and Reasoning Tests, and the Otis 
Nonverbal IQ. Status differences on in- 
dividual items were analyzed in greater 
detail than in any previous study; an ad- 
ditional item analysis would, however, be 
desirable, comparing social groups not by 
age but by mental age or IQ. In general, 

1 Since the members of lower classes have a reduced 
educational opportunity, it is here that we must look 
for the greatest discrepancy (in terms of the number 
of individuals) between potential and realized attain- 
ment. One illustration of this is to be found in a 
study by Goetsch (1940), who examined the college 
records of a sample of over 1000 high school graduates 
all of whom had IQ's of 117 or above. In spite of 
an intelligence adequate for college work, only about 
one-quarter of these attended college full-time if the 
parental income was under $2000 a year. Where the 


parental income was $5000 or above, more than 90 per 
cent attended college full-time. 


the results supported previous studies in 
showing a relation between status differ- 
ences and verbal symbolic content. The 
concluding statement refers to “the sub- 
stantial number of items showing large 
status differences for which no reasonable 
explanation can be seen. This may, of 
course, merely reflect lack of insight on 
the part of the writer. The presence of 
such a large proportion of unexplained dif- 
ferences should, however, lead to caution 
in accepting the idea that all status dif- 
ferences on test items can be readily ac- 
counted for in terms of the cultural bias 
of their content” (p. 357). 

Another approach to environmental cor- 
relation is found in the study by Thorn- 
dike and Woodyard (1942) of the average 
intelligence of sixth-grade children, in com- 
munities of 20,000 to 30,000 population, 
as related to average income and “general 
goodness” of community life. Income was 
estimated from such data as teacher sal- 
aries, wages, and median rentals; “general 
goodness,” from expenditures for educa- 
tion, community health, and various 
economic and social items. For 30 com- 
munities, a correlation of .78 was reported 
between intelligence and income, and .86 
between intelligence and “general good- 
ness.” ? 

McGehee and Lewis (1942) have stated 
the intelligence-environment relationship in 
still another way by computing, for a large 
sample of children in 36 states, the ratio 
of superior and retarded children to “nor- 
mal expectancy.” The results, according to 

2 These are, of course, correlations between averages. 
The level of such environmental correlations may be 
expected to vary considerably in relation to the selec- 
tion of communities; a later study by R. L. Thorn- 
dike (1951) obtained markedly lower coefficients. It is 
of special interest that in this instance environmental 
correlations with intelligence were higher than with 
achievement; Thorndike explains this on the assump- 
tion that differences between communities are chiefly 


in nonschool factors, and that schools tend to intro- 
duce a standardizing influence. 
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parents’ occupation, are shown in Table 4. 
Although the proportion of high IQ chil- 
dren is larger in the higher socio-economic 


TABLE 4 


RATIOS or EXCEPTIONAL CHILDREN TO 
NORMAL EXPECTANCY 


Social Class Superior Retarded 
Professional 2.40 .14 
Semiprofessional and 

business 1.62 .49 
Skilled workmen .88 -98 
Semiskilled .92 1.39 
Unskilled .30 1.53 


levels, the great bulk of superior children 
is to be found in the mueh larger total 
membership of groups lower in the social 
scale. The social and educational implica- 
tions of this fact have been developed at 
some length by Warner, Havighurst, and 
Loeb (1946). 

Special interest attaches to the fact that 
the social differential in intelligence is well 
established as early as 2 or 3 years of age 
and is relatively constant in later childhood. 
From the public school data of the Harvard 
Growth Study, Shuttleworth (1940) has 
shown that from 8 to 18 years the mean 
IQ of children in white collar groups re- 
mains fairly constant around 108; the mean 
IQ was similarly constant around 96 in 
families where the father was an unskilled 
or semiskilled laborer, If the social dif- 
ferential is due to family (and neighbor- 
hood) environmental effects acting directly, 
one would expect it to be small in early 
childhood and to increase gradually with 
age. The constancy of the difference ap- 
pears to be more difficult to explain on an 
environmental than on a primarily heredi- 
tary basis. 

An additional line of evidence, contrary 
to the environmental hypothesis, has been 
supplied by Lawrence (1931), who showed 
a relationship between children’s IQ and the 


occupational status of their parents, even 
where environmental differentials were ruled 
out (in the case of children removed from 
their homes in infaney and brought up in 
an institution). D. C. Jones and Carr- 
Saunders (1927) added a further relevant. 
finding in comparing the intelligence of chil- 
dren of different social origins who lived in 
an orphanage for varying lengths of time. 
Continued residence in this less differential 
environment apparently had little or no 
effect in reducing or "leveling" the original 
social differential in intelligence. 

A study by Outhit (1933) provides an 
interesting comparison between the intelli- 
gence of children and their parents. Fifty- 
one families were represented, with 4 or 
more children in each family, The Army 
Alpha was used with adults and with chil- 
dren above 12, scores being transformed 
into IQ's for comparison with the Stanford- 
Binet 1Q’s of the younger children. Figure 
7 indicates a tendency toward a greater oc- 
cupational differential among parents than 
among children or, in other words, a tend- 
ency for children of either superior or in- 
ferior parents to regress toward the mean 
of the total group. This result would be 
predicted on the basis of genetic factors, 
but, so far as home environments are con- 
cerned, it is by no means clear that en- 
vironmental theory would lead to the same 
expectation, 

Rural-Urban Studies. That rural chil- 
dren in the United States attain lower aver- 
age IQ's than urban children has been con- 
firmed in numerous reports. The choice of 
tests is an important factor in this connec- 
tion. Tests are usually devised by city 
dwellers and validated on city children; it 
is reasonable to expect that their content 
and perhaps also their time limitations will 
tend to handicap rural children. Attitudes 
and incentives important for efficient test 
performance may be stimulated in varying 
degrees by different school systems; in gen- 
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eral, rural children probably receive less 
practice than urban children in working at 
high pressure under speed and accuracy 
requirements. Shepard (1942) has shown 
that rural children, inferior to urbans on 
verbal tests and on tests involving speed 
of performance, were definitely superior in 
mechanical assembly and in error scores in 


Professional 


Business and 
Clerical 


Numerous investigations have reported 
not merely a low IQ for rural children but 
also an IQ diminishing with age. Among 
these are: (1) the often-cited report by 
Gordon (1923) on English gypsies and 
canal boat children, showing marked nega- 
tive correlations between age and IQ; (2) 
Asher’s (1935) study of children in the east 


| 


Semi-skilled me 


Unskilled 


70 80 90 


Ficure 7. Parents’ and children’s intelligence, 
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spatial relations tests. Environmental de- 
mands and practices must be assumed to 
have some part in determining such dif- 
ferences. 

As long ago as 1929 Shimberg demon- 
strated that the urban superiority on an 
information test could be reversed if the 
test, were originally scaled from items sup- 
plied by. rural teachers and standardized on 
a rural group. A similar experiment has 
not been attempted with other types of 
material; it is probable that a distinctive 
"urban" and “rural” content is more ap- 
parent in an information test than in other 
tests. 


Mean IQ 
LL Parents 
WE Children 
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in different occupational classes. (After 


Kentucky mountains (in this group the 
median IQ dropped steadily from 84 at 7 
years to 60 at 15 years); (3) a report by 
Edwards and Jones (1938) on school chil- 
dren in the mountains of north Georgia 
(IQ's dropped from around 100 at ages 7 
to 9 years to 76 at age 14, and 70 for those 
older); (4) Jordan's (1933) study of the 
children of mill workers in a North Caro- 
lina town (IQ's deereased from 100 at age 
6 to 85 at 13 years); (5) studies of Iowa 
children by Baldwin, Fillmore, and Hadley 
(1930) and by Skeels and Fillmore (1937). 
In the last report, children from under- 
privileged homes (either rural or urban) 
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were examined at the time of entrance to 
an orphanage; the mean IQ diminished 
from 93 at age 4 to 80 at age 14+ 
Representative results from a group test 
survey are shown in Figure 8. Chapanis 
and Williams (1945) administered the Kuhl- 
mann-Anderson test to 4311 children in “a 
fairly rich agrieultural area" located near 
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were tested. It seems probable that, since 
the survey was based on children in schools, 
a somewhat superior selection of children in 
the county was obtained at the upper ages. 
Nevertheless, the mental ages of all groups 
exhibit a somewhat regular divergence from 
the norm, and the mean IQ's for all cases 
decrease from 94 at age 6 to 76 at age 15. 
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Fıcure 8. Mental growth of rural groups. 
Genetic Psychology. 


the center of Tennessee. Approximately 90 
per cent of the white children and 73 per 
cent of the Negro children in the county 


1 Speer (1940a, b) and a number of other investi- 
gators have utilized similar material from children re- 
ferred to institutions because of conditions in their 
own homes. Older children, who have lived longer in 
homes characterized by poverty and frequently by 
other undesirable factors, have lower average IQ's 
than younger children from similar environments, It 
must be noted, however, that these test scores are not 
based on cumulative records or on sibling comparisons, 
but on different samples which may have been sub- 
jected to different selective factors, Thus it seems 
likely that among the older children in very inferior 
environments some of the brighter ones have already 
been removed by relatives or by placement agencies. 


(After Chapanis and Williams.) Journal of 


Results of this nature have been vari- 
ously interpreted as due to (1) the “re- 
tarding effect of poor homes on mental de- 
velopment” (Skeels and Fillmore, 1937), (2) 
the effect on the Stanford-Binet of “con- 
tinued existence at a critically low level of 
social and cultural status” (Neff, 1938), or 
(3) the effect of using tests which at higher 
age levels become inereasingly inappropriate 
for the groups to which they are applied 
(Asher, 1935). 

The first of these interpretations, in line 
with other Iowa studies, proposes an ac- 
tual psychological handicap resulting from 
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a poor environment. The second and third 
interpretations are more purely psychomet- 
rie, although the second seems to imply 
some actual eumulative handicap in mental 
test abilities, whereas the third is concerned 
primarily with an age differential in the 
tests which lowers their validity. 

It would be permissible to hold all 
these interpretations simultaneously, but 
they would still fail to give an adequate 
pieture of the complex situation involved 
in the comparison of different cultural 
groups. In studying the possibility of dif- 
ferential environmental handicap on differ- 
ent test items, Jones, Conrad, and Blanch- 
ard (1932) made an item analysis of test 
results for 351 New England rural chil- 
dren, aged 4 to 14, as compared with 905 
children in the 1916 Stanford-Binet stand- 
ardization and also with 212 children from 
a relatively homogeneous urban sampling 
which was highly superior in socio-economic 
status, The three groups had mean IQ's 
of 92, 101, and 117, respectively. 

Several individual items were identified as 
showing very different levels of difficulty in 
the three groups, with a tendency for the 
differences to increase with age. These were 
all verbal items, again illustrating the prin- 
ciple that items which jn a common en- 
vironment may be a good index of intelli- 
gence may in widely differing environments 
become predominantly a good index of the 
environment. F 

Under such conditions the resulting 1Q’s 
will require reinterpretation, and in this 
partieular study the authors estimated that 
social and educational factors could on 
the average account for about half the 
mean difference of 10 points in IQ be- 
tween the rural and the normal urban 
groups. These environmental handicaps, 
however, appeared to be specific to certain 
test items, rather than general. As would 
be expected if the rural-urban difference is 
in part due to a difference in hereditary 


capacities, certain types of tests were found 
with a marked difference which could not 
readily be explained in terms of differen- 
tial opportunities for special training, or 
differential interest or motivation? On the 
basis of this item-and-age analysis, the con- 
clusion was offered that the rural group 
(although representative for the communi- 
ties studies) presented an inherently poorer 
selection than the urban comparison groups. 

The study of selective rural migration 
(selective drainage into urban centers and 
urban occupations) may in the future re- 
sult in a fuller understanding of rural- 
urban differences. It is interesting that 
both in the study discussed above and in 
an English study by Thomson (1921) fewer 
high IQ's were found in rural communi- 
ties accessible to city distriets than in com- 
parable communities more remotely located. 
Areas supplied by good transportation and 
near a growing urban center are probably 
in some regions more subject to selective 
drainage. Similar interpretations may ap- 
ply to results obtained by Bickersteth 
(1919) in the Yorkshire dales and by Mae- 
meeken (1939) in isolated rural and coastal 
sections of northern and western Scotland. 
It is hard to see how the children in these 
remote localities could have acquired rela- 
tively high average IQ's on the basis of 
superior cultural opportunities. Economic 
factors are important in determining the 
nature of selective migration. Lorimer and 
Osborn (1934) have cited a number of sur- 
veys indicating that in relatively prosper- 
ous rural areas the cities attract from both 
the upper and lower extremes of social 
status. In depressed rural areas, on the 
other hand, a survey by Gee and Corson 
(1929) indicated that the less intelligent 

i These included the ball-and-field test, memory for 


designs, digit memory, picture description, and com- 
prehension. 

Results which are in general similar to those of this 
study have been obtained by Bruce (1940) in a Vir- 
ginia survey of rural white and Negro children. 
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are more frequently “bound to the land," 
whereas those of higher social, educational, 
and intellectual status tend, in greater pro- 
portions, to migrate to urban centers. This 
is supported by Mauldin (1940) and San- 
ford (1940) on the basis of data from small 
southern communities.* 

Rural-urban differences are maintained 
into high school and beyond; Nelson (1942), 
testing over 1000 students entering the State 
College of Washington, found higher aver- 
age scores for urban students in all parts 
of the ACE test. Similar differences were 
found for (a) test materials which might 
be expected to be especially vulnerable to 
environmental influence and (b) subtests 
(such as figure analogies) regarded as more 
“culture-free.” This would seem to point 
to the probability of a difference in selec- 
tion. 

In concluding this section, the interpre- 
tation of rural handicap as due to lack of 
cultural privilege is seen to provide only a 
partial explanation. Commenting on the 
lack of schooling of southern mountain 
children,? Goodenough (1940a) pointed out 
that our pioneering New England ancestors 
did not find schools ready made in the 
wilderness. 


They made schools, and it did not re- 
quire two centuries of residence for them 
to do so. Accordingly, I find it hard to 
accept the idea that the low IQ’s of the 
mountain children are to be explained 
solely on the basis of educational depriva- 


1 For other studies of rural groups, see Clark and 
Gist (1938), who reported the occurrence of selective 
migration in Kansas, and Klineberg (1938), who re- 
ported its occurrence in & study in southern Germany 
but found no evidence for it in a parallel investiga- 
tion in New Jersey. Conflicting evidence in this field 
is an indication not of inadequacy in the studies in- 
volved but rather of the varying balance of the com- 
plex factors influencing selection. For a critical dis- 
cussion of earlier research, see Thomas et al, (1938, 
pp. 110 f). 

2See Sherman and Key (1932) and Sherman and 
Henry (1933). 


tion. One is forced to ask: Why were they 
so deprived? [P. 329.] 


The principal outcome of the socio-eco- 
nomie and rural-urban studies is to em- 
phasize the faet that, among groups as 
among individuals, differenees cannot be 
explained in terms of a fixed structure of 
relationship. With changes in any of the 
related factors (test composition, hereditary 
selection, or environment) group or indi- 
vidual differences will represent varying de- 
grees of hereditary or environmental influ- 
ence. 

“Hospitalism.” Another form of envi- 
ronmental deprivation is that experienced 
by institution children, who may receive 
less adult attention and less language stimu- 
lation than children in normal homes. A 
number of writers, particularly Spitz (1945, 
1946) and Fischer (1952), have emphasized 
the conception that the child in an institu- 
tion is frustrated in his attempts to form 
a libidinal object-relation with a mother 
or mother-substitute. This relationship is 
held to be essential to normal mental de- 
velopment, particularly in the third to sixth 
month of infaney. 

Alleged effects of hospitalism, leading to 
severe mental retardation, have been de- 
scribed for individual children and for small 
groups, but as yet no studies with appro- 
priate control groups have been conducted. 
At the present time there may be some 
question as to whether the conclusions rest 
primarily on empirical findings, or on de- 
ductions from psychoanalytic theory. 

It would not be surprising if institutional 
life were found to involve developmental 
handieaps. So far as mental functions are 
concerned, we would not expect this handi- 
cap to be clearly shown during the first 6 
months of life, or to be of great magnitude 
in later months. It is often difficult, how- 
ever, to make proper allowance for samp- 
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ling factors when the effects of institutional 
life are being studied. 

Racio-Cultural Comparisons. Compara- 
tive studies of Negroes and whites have 
frequently reported a difference between 
average IQ's with a tendency for the 
amount of difference to increase with age. 
Several studies have also indicated, among 
mixed bloods, a relationship between intel- 
ligence and the degree of white admixture. 
In these comparisons, however, educational 
factors and social status have usually been 
uncontrolled. Until further, more crucial 
evidence is supplied, we must remain in 
some doubt as to the bearing of Negro- 
white investigations upon the nature-nur- 
ture problem. 

Another approach which has given sug- 
gestive results is represented in the well- 
known work of Klineberg (1935), who 
studied the intelligence of Negro migrants 
from the South in relation to their length 
of residence in New York City. The aver- 
age IQ for children newly arrived was 814 
(Stanford-Binet), as compared with 84.5 for 
those who had been in New York 2 to 3 
years, and 87.4 for those in residence longer 
than 4 years, It is reasonable to interpret 
this as an environmental effect. (including 
greater test sophistication), provided that 
similar selections of migrants arrived in 
suecessive years, and provided also that no 
selective faetors have operated with regard 
to continued residence in New York. Could 
an educationally improved environment, ex- 
erting its effects early enough and long 
enough, bring the average IQ of these chil- 
dren not merely to 87 but to the norm of 
100 or even higher? An affirmative con- 
clusion is an inviting one but is perhaps a 
premature “extrapolation” from the facts 
now available. 

Numerous studies of American Indians 
have obtained somewhat lower means for 
Indians than for whites. This may be a 
special case of rural-urban and social class 


difference. As contrasted with verbal tests, 
performance tests are sometimes reported 
as yielding little or no difference. A study 
illustrating this is one by Havighurst and 
Hilkeviteh (1944). With careful attention 
to representative sampling, they found 
among 660 Indian children a mean score 
on the Arthur Performance Scale approxi- 
mately equal to the norms. It is of special 
interest, however, that marked intertribal 
differences were discovered. These could 
not readily be assigned to cultural influ- 
ences from contact with whites; the Ship- 
rock Navajo, for example, with considerable 
contact with white culture, obtained a mean 
1Q of 95, whereas the Oraibi (Hopi), with 
only moderate contact with white culture, 
registered a mean of 113 (about 90 cases 
in each sample). The evidence from this 
study suggests that the verbal factor, but 
not the speed factor, is a handicap in In- 
dian test performance. Here, as in some 
other racio-cultural as well as in some so- 
cial class comparisons, bilingualism may be 
one of the sources of difficulty, A survey 
of studies on this topie will be found in 
Chapter 9, Language Development in Chil- 
dren. 

F. S. Freeman (in a volume edited by 
Skinner, 1936) has very properly empha- 
sized the faet that the comparison of North 
American Indians and Negroes with others 
is hindered at almost every turn by social, 
educational, economie, and hygienic dispari- 
ties. 


It remains for „the future to demon- 
strate whether North American Negroes 
and Indians are by nature intellectually 
inferior to the whites; and such may or 
may not be the case. What present data 
do show is that, under existing conditions 
of environment inequality, they have, as 
groups, failed to reaeh the levels attained 
by contemporary whites [pp. 419-420]. 


No attempt will be made in this chapter 
to cover the enormous (and highly contro- 
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versial) literature concerning “race” differ- 
ences. With ethnic groups other than those 
mentioned above, we are constantly faced 
by questions of intragroup selection (selec- 
tive migration) as well as by questions 
bearing on environmental handicaps and 
the appropriateness of tests. On the basis 
of tests ordinarily accepted for measuring 
intelligence, the weight of evidence points 
to the probability of a difference, in terms 
of averages, between American citizens of 
north European and south European de- 
scent. Tt is possible, but not certain, that 
this difference would wholly disappear if a 
correction were made for social status and 
educational differences. The effect of such 
a correction can hardly be predicted, for 
no one as yet has conducted an experiment 
in which controlled selections of children 
varying as to racial background have been 
reared under similar environmental condi- 
tions, 

Educational Opportunity. The differ- 
ences discussed in the preceding sections 
are undoubtedly influenced at many points 
by differences in formal schooling. Rele- 
vant but not entirely satisfactory evidence 
on this problem is available from studies 
of adolescents in and out of school. In a 
report entitled “Schooling Makes a Differ- 
ence,” Lorge (1945) examined at age 34 
the intelligence test scores of 131 men who 
had been tested 20 years earlier. For in- 
dividuals roughly comparable in IQ at age 
14, retest scores proved to be higher for 
those who completed more grades in school. 
Tt seems reasonable to assume that those 
remaining in school longer developed a con- 
tinuing pattern of interests and attainments 
which tended to give them an advantage 
in later tests. But, in the absence of more 
complete experimental data, explanations 
ean rarely be as simple as this. For ex- 
ample, we cannot ignore the possibility of 
differential mental growth rates and differ- 


ential growth limits reflected both in edu- 
cational attainment and in later test scores. 

IQ changes over a 10-year period were 
examined by Husén (1951), who compared 
tests given at induction into military serv- 
ice with test scores obtained in the third 
grade, for 613 Swedish boys. Gains (found 
in all groups except those with the smallest 
schooling) were related to the number of 
school grades completed. The amount of 
schooling correlated .80 with the final test 
scores, but also correlated .61 with the 
initial test score, suggesting that this is 
another example of the effects of intrinsic 
difference in growth pattern, reinforced in 
varying degrees by differences in educa- 
tional opportunity. Children with initially 
high IQ's tended to retain their level even 
when environmentally underprivileged. 

Another European study which may bear 
on this problem is that of de Groot (1948, 
1951) who analyzed IQ changes in succes- 
sive groups of applieants to an industrial 
training school in the Netherlands. Appli- 
cants showed a decline in IQ during the war 
period, and a subsequent return to the pre- 
war level. Although de Groot attributed 
this to schooling deficiencies during the war, 
it is obvious that many other factors, in- 
cluding sampling variations, may have con- 
tributed to the trends which he demon- 
strated. 

Vernon (1948) showed that, after the age 
of 17, boys not attending school declined in 
ability measures related to scholastic activi- 
ties but continued to gain in mechanical and 
spatial abilities. It is reasonable to suppose 
that the early cessation of schooling may 
handicap performance in tests which were 
originally designed to predict scholastic ap- 
titude. On the other hand, the question 
may be raised whether some of those who 
leave school early may not do so because 
of a different pattern of abilities or an 
early tapering-off of growth in some func- 
tions. 
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Effective gains in intelligence test scores 
beyond the age of 19 or 20 are not easy 
to demonstrate in a representative sample 
but can usually be found in a college popu- 
lation (Livesay, 1939; R. L. Thorndike, 
1948a). Here again we are confronted with 
an unsolved question whether the more in- 
telligent enjoy a longer span of intrinsic 
growth or whether the better-schooled im- 
prove their scores through a piling-up of 
educational experiences. Perhaps the two 
alternatives have a common denominator in 
intellectual stimulation and practice. It 
would be foolish to deny that longer school- 
ing is a factor of advantage in mental test 
performance; however, the advantage is not 
without limits, as can be seen in studies of 
mental decline among adults. Evidence is 
contradictory as to whether the rate of de- 
cline is related to education, but we cannot 
doubt that some decline does often occur, 
probably well before the age of 60, even 
among those who are continuously engaged 
in scholarly activities (Jones and Kaplan, 
1945). 

Another interesting line of evidence con- 
cerning presumptive educational effects is 
to be found in studies of secular trends; 
what changes can be demonstrated over à 
period of years in comparable samplings 
when improvements have occurred in edu- 
cational factors? The most important body 
of data bearing on this problem is in the 
comparison of Scottish 11-year-olds in 1932 
and 1947. In the later testing, involving 
over 70,000 cases, Thomson et al. (1949) 
found slight gains, contrary to the hypo- 
thesis of a loss based on differential fer- 
tility. Similarly, R. B. Cattell (1950), in 
a comparison of 10-year-old children in the 
city of Leicester, found after a 13-year in- 
terval a slight but significant increase in à 
nonverbal test. Since he had previously 
(Cattell, 1940) predicted a decrease of 1 
IQ point in each 10 years, he suggested 


the possibility that the predicted fall in in- 
telligence actually occurred but was masked 
by an adyance in education and test so- 
phistication. The British investigators have 
also speculated on the possibility of selec- 
tive reproduction within social classes, and 
of genetic mechanisms which may serve to 
resist gene loss in a population, in spite 
of differential fertility. It may be noted 
that predictions, made early in this cen- 
tury, of declining average height have also 
failed and have in fact been quite wide 
of the mark, since in many comparative 
studies average heights have shown well- 
defined increases. 

Several investigations in this country have 
given rather striking evidence of gains in 
mental test scores. Tuddenham (1948) 
compared World War I draftees with a 
sample of 768 men selected as representa- 
tive of the World War II draft popula- 
tion. On comparable revisions of the Army 
Alpha, he found that the World War II 
median could be estimated as falling at 
about the 82 percentile of the World War 
I distribution. In interpreting this very 
substantial gain, we need to bear in mind 
the possibility that the earlier dist ribution, 
obtained in the infancy of group testing, 
may haye included more cases for whom 
the tests were inappropriate or improperly 
administered. It is also possible that the 
World War II draftees were more carefully 
sereened in the initial selective procedures. 
With regard to educational differences, the 
later sample had, on the average, 2 years 
more of schooling; it was a more urban 
sample, with greater exposure to modern 
media of communication. 

Tuddenham's conclusion that a large pro- 
portion of the gain is "a consequence of 
more and better education for more people" 
deserves serious consideration but, leaves us 
with the usual problem when mental tests 
on different populations are compared; ie, 
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to what extent are the differences psycho- 
metric and to what extent do they repre- 
sent genuine inerements in mental power? 
A genetie theory to account for changes of 
this nature might be that improved com- 
munication and increased urbanization re- 
duce the number of retarded children by 
dispersing recessive gene pools in isolated 
communities. It is difficult, however, to see 
how this could account for more than a 
very minor average gain in IQ within a 
single generation. 

Another example of an apparent secu- 
lar trend is to be found in Wheeler’s 
(1942) study of Tennessee mountain chil- 
dren, based on 3252 subjects in 40 schools. 
As compared with results from the same 
region obtained a decade earlier, the mean 
TQ (while still well below 100 at nearly 
all ages) had increased approximately 10 
points. Table 5 presents the results for 


TABLE 5 


IQ Gains over 10 YEARS IN COMPARABLE 
Groups or TENNESSEE MOUNTAIN CHILDREN 


Mean IQ 
Age 1930 1940 
6 94.7 102.6 
8 £3.9 99.2 
10 84.3 91.4 
12 81.4 90.2 
14 74.7 85.1 
16 73.5 80.0 


the even years tested, It seems very im- 
probable that the consistently higher level 
in the later testing could be due to a se- 
lective factor affecting all age levels in a 
uniform manner; to a considerable degree 
the same families were represented in the 
two surveys, and there was little evidence 
of population shifts due to in or out mi- 
gration. Wheeler attributes the gains to 
better schools, greater school attendance, 


and improved contact with the outer world 
through better roads. It is a little sur- 
prising, however, that the rate of decline 
in 1Q is not affected by the changes which 
have produced a generally higher level. 
Increases in test scores over a period of 
years are also shown in a remarkable study 
by S. Smith (1942), who compared the 
test performance of Honolulu children in 
1924 and 1938. Care was taken to obtain 
comparable samples of all publie school 
children between the ages of 10.0 and 15.0. 
The writer has computed results in terms 
of the averages? and SD's for the 1924 
10-year-old group. Figure 9 exhibits gains 
which are highly significant in each test 
and at each age level. The greatest change 
is in the nonverbal test, in which the 10- 
year mean for 1938 exceeds the 12-year 
mean for 1924, When the various racial 
groups in Honolulu were compared very 
significant differences were found in each 
testing. In general, the “whites,” Japanese, 
Chinese, and Koreans obtained high scores, 
whereas the Hawaiians, Filipinos, Puerto 
Ricans, and Portuguese scored much lower. 
Some curious results emerged, however, in 
comparing results across a time interval. 
Tn the nonverbal tests, for example, a criti- 
cal ratio of 8.5 was found in 1924 for the 
difference between whites and native Ha- 
walians. By 1938 an improvement in the 
nonverbal scores of the Hawaiians brought 
them nearly to the white average for 1924. 
Nevertheless, the differentiation of the 
groups still remained and in fact increased, 
since the higher-scoring groups tended to 
make even greater gains in all tests. It 
has been suggested that this is what would 
be expected if the original differences are 
innate, since the more capable groups would 
presumably take greater advantage of im- 
proved educational opportunities than the 


1Smith presents the nonverbal means and (because 
of skewing) the medians for the two verbal tests. 
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less capable groups. The author of this 
study, however, is careful to point out that 
the results may be complicated by selective 
faetors in migration as well as by various 
cultural factors, so that it is hardly per- 
missible to use these data for any conelu- 
sive statements about differences between 
races, 

As a concluding note on secular trends, 
mention may be made of a study by Klat- 


Mental and Physical Relationships ' 


One of the more competent studies is 
by Abernethy (1936), who found positive 
correlations between intelligence and vari- 
ous physieal measures at all ages from 8 
to 17 years; in the case of height the 
average r was .26 for boys and .22 for 
girls in the age range from 2 to 8 years. 

The relevance of this topic to the pres- 
ent problem is in part indicated by Sanders’ 
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Ficurn 9. Mental growth curve: 
Journal of Genetic Psychology. 


skin (1952) in which a sample of infants 
around a year of age was given the Cat- 
tell Infant Intelligence Scale. As compared 
with the norms, superior performance was 
shown on most items, except vocabulary. 
Klatskin considered that the score dif- 
ferences provide evidence for a trend in 
the direction of more precocious develop- 
ment, related to changes since the 1930's 
in infant care. This trend is deseribed as 
most apparent in the motor components 
of infant mental tests, resulting from a 
régime of greater stimulation and exercise, 
greater parental attention, and less confin- 
ing clothes, This can hardly be regarded 
as more than a hypothesis, however, until 
additional studies are made, with careful 
sampling controls. 


s in comparable samples, in 1924 and 1938. (After Smith.) 


(1934) diseussion of differential physical 


growth: 


Evidenee of differential growth, or its 
end result—differential size—shows that 
everywhere children with a superior socio- 
economie environment are on the average 
heavier and taller than their age-mates ex- 
posed to a less favorable environment. . . . 
The study does not dispute the fact that 
in all probability there are inherent dif- 
ferences between the various  socio-eco- 


1 The best-known earlier treatise on this topic is 
Paterson's Physique and Intellect (1930), Jones (1933b, 
1936, 1939), in a series of reviews, summarized approxi- 
mately 300 studies, and later reviews by Shock (1939a, 
1944, 1947), Carmichael (1940), and Shock and Jones 
(1941) give a representative account of research on 
physiological relationships. Perhaps owing to the gen- 
erally small or zero relationships found, research in 
this field has diminished in subsequent years, 


Al 
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nomic classes. Its one and only contention 
is that the róle of environment cannot be 
overlooked. . . . And, if environmental dif- 
ferences are important enough to affect 
physical growth, it is most probable that 
they affect psycho-social adaptations and 
behavior as well [p. 299]. 


The hypothesis implied in the foregoing 
was subjected to a test by Honzik and 
Jones (1937), who examined the relation- 
ship of height to intelligence in a group 
of approximately 200 children representa- 
tive of Berkeley, California. Low eorre- 
lations were found at each age from 21 
months to 7 years, but the uniformly posi- 
tive coefficients for both boys and girls sug- 
gested the presence of a genuine, even if 
meager, relationship; there was, moreover, 
a slight tendency for growth rates in height 
or weight to be correlated with inerements 
in mental scores. As in other samples, 
mental test scores showed an increasing re- 
lation to social status? (.04 at 21 months, 
rising to 42 at 7 years). 

In the study of this problem, correla- 
tional procedures, dealing with average re- 
lationships in a total group, may be less 
effective than the comparative study of in- 
dividual growth curves. Honzik and Jones 
have presented such curves for height, 
weight, and intelligence, with raw meas- 
urements transformed into sigma scores to 
permit direct comparison as to changes 
in status in the group. Although some 
enses showed independent or even diverg- 
ing curves, a number exhibited a striking 
concomitance in trend. The suggestion has 
been made that mental-physical relation- 
ships are due to a common influence of the 
social environment, acting upon intelligence 
through social example and edueation and 
upon physical factors through nutrition and 
hygiene. In this study, however, the re- 
lationship between height and intelligence 


1A socio-economic index based on parent education, 
occupation, income, and social ratings. 


was found to be independent, or nearly so, 
of the measured factors in the environment, 
since the correlations changed very little 
when social status was held constant. For 
the sample in question it seems probable 
that genetic factors, and the association of 
traits in assortative mating, are more im- 
portant than eultural-economie factors in 
determining the fact that brighter children 
tend to be taller and heavier than children 
of below average intelligence. 

Olson and Hughes (1950) also present 
individual growth curves for a series of 
physical and mental measures, The curves 
show a degree of correspondence which they 
regard as illustrating the “unity of the or- 
ganism.” Partly because physical-mental 
relationships sometimes involve a time lag, 
longitudinal studies may be more successful 
than cross-sectional ones in depicting growth 
relationships. Time series statistics, how- 
ever, have not yet been employed in a sys- 
tematic analysis of the concept of organ- 
ismic unity. 

Future researeh in this area may lead 
to greater interest in physical patterns than 
in single variables, On the basis of pre- 
liminary evidence (Sheldon and Stevens, 
1942), it would appear that a &mall posi- 
tive relation may be expeeted between in- 
telligenee and “ectomorphy,” or linear build, 
and a small negative relation between in- 
telligence and "mesomorphy," or athletic 
build. If these relations are confirmed, 
however, it is likely that they will be found 
to rest at least in part on a differential 
development of interests and activities in 
individuals of differing physique. 

Health and Physical Defects. If physical 
condition exerts a direct effect upon mental 
functioning, it may perhaps be expected 
that intelligence will show a closer relation 
to measures of health than to measures of 
physical size or of body form. Our con- 
cern here is with studies of general health, 
nutritional status, or minor physical de- 
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fects, and not with neurological or endo- 
crine disorders, or psychopathologies. In 
one of the earliest studies in this field, 
Ayres (1909) determined the incidence of 
physical defects in three groups of children 
classified as dull, normal, and bright on the 
asis of progress in school. The sample 
sted of 3304 children, The percentage 
of each type of defect is given in Table 6, 


TABLE 6 


Percentage INCIDENCE or Puysican DrrgoTS 
IN Toren Groups 


Bright Normal Dull 
Defective teeth 34 40 42 
Adenoids 6 10 15 
Enlarged tonsils 12 19 26 
Enlarged glands 6 18 20 
Defective breathing 9 11 15 
Defective vision 29 25 24 
Other defects 11 11 21 
Average number of 
defects per child — 1.07 1.30 1.05 


Similar findings have been reported by 
later investigators, Where relationships 
have been analyzed in terms of correla- 
tion, coefficients are approximately of the 
same order as for other physical traits such 
as height or weight. Among the highest 
r's reported are those found by Dayton 
(1928-1929) for approximately 14,000 re- 
tarded school children in Massachusetts 
(—.29 + 01 for boys, —.25 + .01 for girls, 
IQ by physical defects). "These correla- 
tions, similar to those found for other phys- 
ical-mental relationships, serve merely to 
illustrate the fact that physical and men- 
tal handicaps are associated in the sume 
samples. We cannot conclude that one 
type of handicap has caused the other, al- 
though to a very small degree such causal 
relationships may be present.” 


11n a study of fifth-grade children in New York 
City schools, Maller (1933) determined the correlation 


Studies of developmental disturbances 
during the prenatal period and of neo- 
natal damage (as in the case of newborn 
infants suffering from anoxia or from ery- 
throblastosis) have emphasized the exten- 
sive nature of the injury that may be 
produced by these conditions, This injury 
is sometimes not clearly apparent until a 
number of months or even years after 
birth, but the incidence of difficult births 
among children later classified as mental 
defectives (Benda, 1943) is sufficiently 
high to call attention to the hazards in- 
volved in the child's first direct contact 
with the external environment, Difficult 
birth conditions, however, are not always 
associated with later measurable impair- 
ment. When Usdin and Weil (1952) com- 
pared children who had been apneic for 3 
or more minutes at birth with a control 
group who had breathed spontaneously, 
no IQ differences could be demonstrated 
between the two groups. 

In such defects as infected tonsils, a 
quasi-experimental approach is possible 
through studying the mental test per- 
formance of children before and after sur- 
gical removal of the infection. It has not 
been possible to show that the focal infec- 
tions progressively impair mental ability 
or that their removal has a beneficial effect 
upon the intelligence (see reports by 
Rogers, 1922; Lowe, 1023; and Richey, 
1934). 
between the mean IQ for each school and the per- 
centage in each school having a given defect, The 
coefficients were —.10 for defective teeth, — 4 for 
visual defect, —.28 for malnutrition, These relatively 
high correlations are due to the use of mverngre and 
can be applied to predictions about populations rather 
than about individual. It is clear that districts with 
better health records tend to have higher average IQ's: 
these districts also have superior socio-economic sta- 
tus, as shown by a correlation of 50 between average 
IQ and average rentals, Although Maller's results are 
of unusual interest in deseribing important aspects of 


urban social structure, they of course give no indica- 
tion as to the souree of the relationships. 
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A study of the effects of poliomyelitis 
deserves some attention with regard to 
method. Phillips, Berman, and Hanson 
(1948) located through a Minneapolis clinic 
101 children who had had poliomyelitis in 
the 1946 epidemie and whose earlier Stan- 
ford-Binet IQ's were on file in school rec- 
ords. Retests were administered in 1947 
to these cases and to a carefully matched 
control group. Earlier studies on this 
problem have usually yielded negative re- 
sults; in the present instance about all 
that could be shown was that on the 
average the controls held constant or in- 
creased slightly in IQ, whereas the clinic 
cases held constant or decreased slightly; 
differences were significant for the younger 
children and for boys. A further study of 
22 clinice cases with an extreme IQ loss 
(averaging 19 points) indicated that the 
illness had been relatively severe among 
these children. However, it is not as yet 
known whether the retardative effects have 
a basis in organic brain damage or in some 
more temporary psychological or educa- 
tional sequelae of the illness. The mental 
effects of specifie diseases have sometimes 
been studied through sibling controls. 
Thus, Gerver and Day (1950) were able 
to show that children who had recovered 
from erythroblastosis had significantly 
lower IQ's than their unaffected siblings. 
This method of inquiry ean be recom- 
mended only for those conditions which 
quite surely involve no differential suscep- 
tibility in relation to intelligence. 

In a few studies, evidence is available 
concerning the effect of an improved phys- 
ical régime upon mental functions. Wes- 
tenberger (1927) selected the poorest 10 
per cent, with regard to physical defects, 
from a sample of approximately 400 school 
children in Wisconsin. Medical and surgi- 
cal treatment was provided over a 9-month 
period, but without observable effects upon 
mental development. The investigator 


concluded: “The influence of defects upon 
academic performance and intelligence has 
been somewhat exaggerated in the past.” 
Similar negative results were obtained by 
Hoefer and Hardy (1928) in a carefully 
planned 3-year study of the effect of health 
education. 

Effects of changes in physical condition 
are more likely to be noted in school 
achievement than in measures of intelli- 
gence, Thus, in later reports Hardy 
(1936) and Hardy and Hoefer (1936) 
showed that children participating in a 
health instruction program improved in 
their school work to a greater degree than 
members of a control group. Even these 
gains, however, are not entirely attributable 
to changes in health régime, since the spe- 
cial attention given to the experimental 
cases may have had not merely indirect 
psychological effects, but also more direct 
effects through changes in motivation. One 
interpretation of the relationship of physi- 
eal factors to intelligence is suggested by 
Halstead (1945), who proposes a physio- 
logical energizing factor which may be af- 
fected by brain injuries and certain other 
physical conditions. The usable intelli- 
gence may thus be impaired without direct 
impairment of basic mental abilities. 

Nutrition. It is to be expected that 
small positive coefficients will be obtained 
when measures of nutritional status are 
correlated with IQ. These correlations 
arise from the same causes that determine 
a positive relationship between socio-eco- 
nomic status and IQ (see pp. 645ff.) and 
tend to disappear if nutritional variations 
are examined within a single social group. 
An exception to the last statement may be 
found in cases close to a subsistence mar- 
gin. Thus, among 293 children from slum 
areas, O'Hanlon (1940) found a significant 
correlation (.18 + 04) between nutritional 
condition and IQ. 
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A more satisfactory approach to this 
problem is through an experimental pro- 
cedure, as illustrated in the following two 
examples. Twenty-five children selected 
by Smith and Field (1926) as markedly 
underweight were given school lunches 
over a 6-month period, together with health 
lessons and various motivational devices 
designed to bring about physical improve- 
ment. As compared with normal controls, 
striking gains were shown in weight but 
mental development appeared to be un- 
affected. A similar experiment was con- 
ducted by Seymour and Whitaker (1938) 
in a group of 25 underprivileged children 
(61 years old) matched with a control 
from a similar social selection. The ex- 
perimental group was given daily break- 
fasts in school, adequate as to variety and 
amount, whereas the control group re- 
ceived their usual inadequate breakfast of 
bread and tea at home. Differences be- 
tween the two groups began to appear on 
standardized tests (such as cancellation) 
by the tenth day, but the superiority of 
the experimental group diminished after 
the breakfasts were discontinued. Neither 
of these two experiments points to any 
actual change in mental growth as a result 
of nutritional gains. 

More positive results have been reported 
by Poull (1938) and by Kugelmass et al. 
(1944) in a comparison of IQ's of poorly 
nourished children before and after nutri- 
tional therapy. Marked IQ gains were 
noted for both mental defectives and nor- 
mals, the amount of gain being greater for 
the younger children. The writers infer 
that prolonged malnutrition may involve 
irreversible effects upon mental develop- 
ment but that in early childhood mental 
retardation (of nutritional origin) is more 
readily overcome. If future experiments, 
coupled with longitudinal studies, confirm 
these findings, the implications for child 
development in economically backward 


areas may be of great importance. We 
still lack information, however, about the 
degree of malnutrition which is critical and 
the specifie factors responsible. 

A number of studies have dealt with 
the effects of specific vitamin administra- 
tion. Although the greater part of the 
work in this field is still very preliminary, 
results are available from an impressive 
study by Harrell (1946), who conducted a 
controlled experiment with 55 matched 
pairs of orphanage children over a period 
of 1 year. The experimental group re- 
ceived 2 mg. of thiamine daily; the con- 
trol group received a placebo. Neither 
the children nor their caretakers in the 
orphanage knew how the groups were di- 
vided or the nature of the treatment. The 
experimental group showed significantly 
greater gains in a number of mental func- 
tions and in educational achievement; these 
results were confirmed in a second experi- 
ment with 20 pairs of children. 

In the years following 1945 considerable 
attention was given to the possibility of 
stimulating mental development through 
the use of glutamic acid in one of several 
forms. Apparent positive effects have 
been interpreted as due to changes in 
neural tissues, favoring more efficient oxi- 
dation. The clearest indication of fav- 
orable results has been obtained with the 
mentally retarded, and in the first six 
months of treatment. Experiments of this 
nature, however, require attention to the 
use of matched groups, or if possible 
matched pairs, and to an administrative 
procedure in which the mental testers do 
not know which subjects received the ex- 
perimental treatment and which subjects 
received the placebo. Studies utilizing 
careful controls have as a rule yielded 

1See Zimmerman et al. (1946), Zimmerman (1949), 
Quinn and Durling (1950), Schwobel (1950), and Har- 


ney (1950). Gadson (1951) has summarized the work 
on glutamic acid and mental deficiency. 
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negative results. The only significant. dif- 
ference found by Ellson et al. (1950) was 
in a motor coordination test, suggesting 
(as in some animal studies) that if glutamic 
acid bas any behavioral effect it may be 
upon overt activity patterns. Loeb and 
Tuddenham (1950) present a detailed com- 
parison of their results and those of pre- 
vious investigators, showing the probable 
methodological reasons for the differences 
in conclusions. 

It has frequently been noted that the 
relationship of mental and physical traits 
is more readily demonstrated among the 
feeble-minded than among normals. This 
may be due in part at least to a larger 
proportion of the feeble-minded who suf- 
fer, in various degrees, from the effects of 
organic handicaps expressed both in physi- 
eal structures and in mental function. 
Stout (1937) has summarized a study of 
10-year-old children by the statement: 
“The fact that a child is normal in intelli- 
gence gives little or no elue as to what 
his health or physical condition may be.” 
On the other hand, among the 2 per cent 
at the lowest extreme in intelligence it is 
clear that we have a disproportionate in- 
cidence of many different types of physical 
defects. 

Seasonal Factors, An interesting sub- 
sidiary problem has been raised by a 
number of investigations showing a rela- 
tionship between IQ and month of birth. 
These studies, principally by Pintner and 
his associates but supported by other in- 
vestigators, purport to show that both in 
the northern and southern hemispheres 
children born in the late spring, or sum- 
mer, have slightly higher average 1Q’s than 
children born in the winter months, Of 
13 studies summarized by Pintner and 
Forlano (1943) the season of birth with 
ihe highest average IQ was either spring 
or summer in 11 instances; the lowest 
average JQ was predominantly in children 


born in the winter. These differences have 
been, hypothetically, related to the greater 
amount of sunlight and the lower incidence 
of illness in the warmer as compared with 
the colder months. 

In the case of children of exceptionally 
high intelligence the most favorable month 
of birth appears to be slightly different 
than for the total population. For chil- 
dren with IQ's above 130, and also for 
individuals of distinction listed in the 
Dictionary of American Biography, Hunt- 
ington (1938) has reported a high rate of 
births in the late winter or early spring 
months. In conformity with his theories 
of climatic influence, he has argued that 
children born from February to April have 
a maximum developmental advantage due 
to the fact that the early months of the 
pregnancy fall in the preceding late spring 
and summer, It is these months, he be- 
lieves, that provide the most favorable 
extrinsic conditions for promoting physical 
vigor and general development, Hunting- 
ton has been criticized for failing to ac- 
count for the complex operation of cultural 
factors influencing conceptions and abor- 
tions. “The various seasonal trends in 
births cannot be denied, but their explana- 
tion in terms of meteorological and result- 
ing physical factors must be subject to 
doubt until more direct evidence is ob- 
tainable" (Jones, 1939, p. 99). 

In this connection, Goodenough (1940c) 
later showed for a sample of over 3000 
cases that seasonal differences in the fre- 
quency of births occur in the higher but 
not in the lower oceupational groups. 
Sinee the children at the higher socio- 
economie levels also average higher in IQ, 
the birth-month faetor in intelligence can 
apparently be fully accounted for on the 
basis of selective planning or other con- 
ditions related to cultural status. This 
argument is supported by the fact that 
in samples presenting a restricted socio- 
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economie range, as in studies of college 
students (Clark, 1939; Held, 1940; For- 
lano and Ehrlich, 1941), intelligence dif- 
ferences related to birth month are either 
reduced or eliminated. 

A different aspect of seasonal variation 
is eonsidered in studies which have dealt 
with IQ changes in young children in re- 
lation to the month of testing. Wellman 
(1934) has reported that children in the 
University of Iowa Nursery School tend 
to show higher IQ's in the spring than 
in the fall. She attributed this to the 
effect of nursery school attendance. How- 
ever, Lodge (1938) and Jones (1941) ob- 
tained similar results among children not 
in nursery school. In the Jones study, 
data for 1798 tests, given to children be- 
tween the ages of 2 and 5 years, were 
examined with reference to the month of 
testing. The cases were balanced in such 
a way as to eliminate the influence of age 
and of test practice. The highest average 
IQ's were found in November, December, 
and January; the lowest in May, June, 
and July. Several alternative interpreta- 
tions were offered for these results in terms 
of (1) the influence of climatie factors 
(such as periodic storms) upon mental 
performance, (2) the influence of climatic 
factors upon basic rates of mental growth, 
and (3) seasonal variations in play aetiv- 
ities which have a positive transfer in 
mental test performance. Further studies 
are needed in different geographic areas in 
order to confirm these findings and, if 
they are confirmed, to provide an adequate 
explanation of the results. 

Physiological Maturing. Chronological 
age is not always a good index of the 
physiological time through which a child 
has lived. In a group of the same age, 
wide individual differences will oceur in 
the level of maturity assessed by physio- 
logical methods. These developmental in- 
dications include dentition, pubescence, the 


age of menarche, skeletal age assessed from 
X-rays, and anatomical age assessed from 
physical growth patterns. It has been sug- 
gested that a child's IQ at any given time 
should be computed by referring mental 
age to physiological rather than chrono- 


CA 

‘This is illustrated in Figure 10, Case 9M 
presents a mental growth curve, in terms 
of raw scores, consistently superior to the 
average of the total group. He is, how- 
ever, somewhat retarded in physiological 
maturing, and if allowance is made for this 
we find that his growth curve (plotted 
against skeletal age) is even further above 
the group average. Case 25M has a men- 
tal growth curve which agrees very closely 
with the average, but in skeletal develop- 
ment he is markedly accelerated. In terms 
of the number of physiological years he 
has lived, we note that his mental de- 
velopment lags considerably behind ex- 
peetation, When data are treated in this 
way, it is possible that clues will sometimes 
be uncovered which will be useful in in- 
terpreting deviate mental growth curves 
or even in improving the prediction about 
subsequent growth. 

Unfortunately, however, the concept of 
physiological age has as yet been put to 
little effective use except in a few research 
centers. The various measures of physio- 
logical maturity do not agree perfectly with 
each other, and a satisfactory composite 
measure has not been achieved. When we 
correlate a single index, such as skeletal 
maturity, with mental age, the coefficients 
(at a given level of chronological age) are 
usually too low to command special inter- 
In one of the most comprehensive 


logical age (10 = EA rather than wa) 


est. 


1 Abernethy (1936) and Bayley (1940b) have reported 
correlations which at most ages are positivo but close 
to zero. Higher correlations were obtained by Sover- 
son (1920-1921) nnd by West (1936), although West 
found that coeficients dropped with increasing age. 
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studies yet reported, Gates (1924) ob- 
tained a measure of skeletal age as well as 
height and some other physieal measure- 
ments; the multiple 7 of these with men- 
talage was only .21. In the same sample, 
mental age predicted educational achieve- 
ment to the extent of a correlation of .60; 


Several studies have investigated mental 
test performance in relation to the age at 
puberty. In general, these have led to the 
tentative finding that IQ’s are on the aver- 
age lower in late-maturing individuals and 
higher in the early-maturing? If these in- 
dications are confirmed, they can be inter- 
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when the physieal measures were added, 
this correlation was increased only to .63. 

Zuck (1936) and Todd (1938) have spon- 
sored the belief that environmental influ- 
ences acting through illness or nutritional 
disturbance have a direct effect upon men- 
tal development and that in such cases 
prior changes are often to be noted in 
X-rays of the skeleton. Individual cases 
can no doubt be found to support this 
view, but the general importance of such 
relationships remains to be demonstrated. 


«° Group 
average 
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Ficure 10. Individual mental growth curves, based on chronological age and on skeletal 
(From original data, Berkeley Growth Study.) 


preted as due either to a stimulating effect 
of sexual maturing upon mental growth or 
to a tendency of early-maturing individ- 
uals to represent a superior selection. The 
first interpretation would lead us to look for 


1A review by Shock (19392) has summarized a num- 
ber of investigations in which positive results were ob- 
tained. See also Conrad, Freeman, and Jones (1944). 
Negative results, as by Reymert (1940), have occa- 
sionally been reported, It is, of course, well known 
that at the pathological extreme exceptionally early 
maturing (pubertas praecox) often occurs without cor- 
responding precocity in mental functions (Keene and 
Stone, 1937). 
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a spurt in the rate of mental growth ac- 
companying the increased physical growth 
in adolescence; this has never been clearly 
demonstrated; The second and more prob- 
able interpretation might rest upon one or 
several selective factors. It is possible, for 
example, that (for quite different reasons) 
the lower socio-economie groups are more 
heavily weighted with late-maturing indi- 
viduals as well as with those of lower in- 
telligence (see p. 659). 

A readily measured aspect of physical 
condition is basal metabolism. At the 
pathological extremes, with which we are 
not here directly concerned, striking evi- 
dence of correlated physical and mental ef- 
fects can be found in such conditions as 
cretinism and myxedema, with equally 
striking evidence of mental improvement 
after thyroid treatment in certain cases. 
It is reasonable to inquire whether thyroid 
function, measured through basal meta- 
bolic rate, is related to intelligence in a 
normal range of cases. This is important 
for our present topic, since within this 
normal range thyroid functioning may be 
disturbed by illness and other extrinsic 
factors and may also be controlled to some 
extent by appropriate régime and treat- 
ment, Shock and Jones (1940), however, 
for a school sample of approximately 90 
children at an average age of 12 and 14 
years, have at each of these ages and for 
each sex found no demonstrable relation- 
ship between highly reliable measures of 
intelligence and of basal metabolism? This 

1 The Harvard Growth Study, summarized by Dear- 
born and Rothney (1941), contains a large body of 
material pertinent to this hypothesis. No relation was 
found between the physical growth cycle and perform- 
ance on intelligence or achievement tests. 

2 Similar results have been obtained in other inves- 
tigations reviewed by these writers, with the exception 
of two reports by Hinton (1936, 1939) asserting corre- 
lations ranging from .80 at age 6 to .53 at age 15 be- 
tween IQ and basal metabolic rate. The study is dif- 


ficult to evaluate because complete data are not fur- 
nished. 


is another instance in which correlations 
that are quite clear in pathological cases 
vanish or become obscured when sought 
in a normal representative group. The 
authors suggest that "slight variations in 
functional activity of the thyroid gland 
are not reflected in changes in mental ca- 
pacity because in most individuals other 
adaptive mechanisms are present which 
may compensate for this thyroid defi- 
ciency” (p. 374). To carry over this 
conception to the general problem of en- 
vironmental influence, it is a reasonable 
hypothesis that intelligence itself involves 
an adaptive mechanism which can to some 
degree compensate for variations in the en- 
vironment, at least within an ordinary range 
of social and physical conditions. 


Environmental Factors in the Family 
Constellation 


Birth Order. The hypothesis has been 
advanced that children who are the first- 
born in their families suffer, on the aver- 
age, a handicap in mental development due 
to both physical and social disadvantages. 
The fact of physical disadvantage is well 
established. Many studies have shown that 
the first-born are on the average smaller 
and lighter at birth than later-born in the 
same families. They include more prema- 
tures and more cases of abnormal confine- 
ment. Jones and Hsiao (1933), in a study 
of 310 pairs of pregnancies, found among 
the first-born a greater proportion of in- 
strumental delivery and of cases marked 
by poor physical condition after birth. A 
smaller proportion of the first-born receive 
normal breast-feeding (Schlesinger, 1923). 
Studies of later health and physical devel- 
opment have not yielded consistent re- 
sults; there is, however, a tendency to re- 
port a higher incidence of tuberculosis 
among the first-born. 


3 Summarized by Hsiao (1931). 
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The educational and social handicaps of 
the first-born are a matter of speculation 
rather than of direct proof. It is argued 
that first-born have the disadvantage of 
less experienced nurture by the parents, of 
less social stimulation (from older sibs), 
and frequently also of a less well-established 
economic security. However great or little 
these environmental differences may be, it 
is apparent that even in combination with 
a certain degree of physical handicap the 
average effects upon mental development 
are negligible. 

It is unfortunate that investigators of 
this problem have been deceived by a 
number of errors of interpretation, the 
most important of which arises from the 
relation between birth rate and social sta- 
tus. Since families of higher social status 
tend to have fewer but, on the average, 
more intelligent children, in a mixed popu- 
lation the first- or second-born, for ex- 
ample, will have higher average IQ's than 
third or fourth children. This, of course, 
is not actually a consequence of order of 
birth but is due merely to the fact that 
the earlier birth orders are weighted with 
children from small families, who consti- 
tute a superior selection. If we attempt to 
remedy this difficulty by limiting our com- 
parisons to children of the same family, a 
new difficulty arises from the fact that 
many intelligence tests are so standardized 
that the IQ tends to drop slightly with 
age. This artifact produces a lower aver- 
age IQ among children of the earlier birth 
orders (since they are, on the average, 
older when tested). Another factor to be 
considered is the unfavorable weighting of 
late birth orders due to maternal age. It 
has been clearly shown that the offspring 
of mothers near the end of the childbearing 
period are marked by a slightly greater 
incidence of certain types of mental defect, 
including mongolism. 


In an earlier critique (Jones, 1933a) of 
research in this field evidence has been 
given that when these and other method- 
ological difficulties are properly controlled 
no birth-order differences in intelligence 
occur in normal samples. So far as this 
problem is concerned, we must then dis- 
miss the environmental arguments as hav- 
ing little net weight. Atypical results, 
however, have been encountered in certain 
highly selected samples. Studies of gifted 
children by Terman et al. (1925) and of 
eminent men by Ellis (1926), Cattell 
(1927), and Huntington (1938) have shown 
a distribution of birth orders differing from 
chance expectation and strongly favoring 
the first-born (see Figure 11). No satis- 
factory explanation of this finding has been 
given. It is possible that the first-born 
more often become eminent because of 
greater incentive, but one would hesitate 
to apply this interpretation to the Terman 
material. An explanation in terms of dif- 
ferential educational opportunity would 
have even greater difficulty in including 
Terman’s results with children. At least 
for this latter study, which is the only one 
dealing directly with intelligence test data, 
it is likely (as suggested by Terman) that 
the true explanation will involve some se- 
lective factor, such as the greater tendency 
to locate older than younger members of 
incomplete families in a restricted age 
range. 

Sibling Resemblance. To illustrate the 
meaning of an r of .50, an example often 
used is “that degree of resemblance which 
is ordinarily found among brothers and 
sisters living in the same family.” This 
order of relationship is now so well es- 
tablished that a study reporting a mark- 
edly lower sibling correlation in intelligence 
would be immediately suspected of an in- 
adequate sampling or of tests deficient 
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in reliability or validity E. L. Thorndike 
(1944), on the basis of sibling coefficients 
of the usual magnitude, has proposed cor- 
rections for range and for attenuation. He 
concluded that in the general population 
the true sibling r is probably above .70, 
"implying a greater hereditary factor than 
has ordinarily been assumed." This may, 
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however, represent an overcorrection, 
since sibling r’s not far from .50 have been 
iound in quite representative samplings 
with adequately reliable tests. One il- 
lustration is a study in Scotland, in which 
Roberts (1941) tested in a given com- 
munity all of the children whose birth 
dates fell within certain limits. All their 
siblings of school age were also tested; the 
sibling correlation, for 650 pairs, Was 53. 

In one of the earliest studies in this field 
Pearson (1903) reported that family re- 
semblances in mental traits were of the 


1 See Schwesinger (1933) for a summary of earlier in- 
vestigations. 
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same degree as those in physical traits 
such as height, eye color, span, and head 
measurements. From this he inferred: 
“We are forced . . . to the conclusion that 
the physieal and psychical characters in 
man are inherited within broad lines in the 
same manner and with the same intensity” 
(p. 204). Two considerations, however, 
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must lead us to a more cautious interpre- 
tation of the evidence, First, our present 
knowledge of genetic mechanisms suggests 
that if intelligence has a hereditary basis 
it is genetically more complex than a trait 
such as eye color; differences in genetic 
composition might well be expected to pro- 
duce differences in family resemblance co- 
efficients. Second, a given degree of 
resemblance may (theoretically) be at- 
tained not only through the influence of a 
common heredity but also through the ef- 
fects of living in a common environment. 

Still another consideration involves the 
degree of selective mating in the popula- 
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tion. Pearson, in his theoretical calcula- 
tions, assumed that the correlation between 
husband and wife in intelligence was close 
to zero, but more recent studies show that 
the husband-wife coefficient tends to be as 
high as, if not higher than, the sibling co- 
efficient Differences in selective mating 
with respect to different traits would be 
expected to have important effects upon 
family resemblances in these traits. We 
must conclude, then, that from a given 
degree of sibling resemblance no immediate 
inferences can be drawn as to causal fae- 
tors. The pattern of sibling correlations, 
however, may prove significant when con- 
sidered in relation to certain hypotheses of 
environmental influence. These hypotheses 
are: 


I. Siblings of the same sex share, on the 
average, a more common social environment 
than siblings of opposite sex. Hence on an 
environmental basis higher correlations could 
be predicted for brothers or for sisters than 
for brothers-and-sisters. 

II. Siblings close together in chronological 
age share a more similar environment than 
children widely separated as to age. Changes 
in social and economic status of the family, 
in home and neighborhood, and in the age 
and personal characteristics of the parents, as 
well as differences in schools and teachers, 
might be expected to have some average 
effect in lowering correlations for siblings 
with a wide natal interval, that is, separated 
by several years in age. 

Ill. Older siblings have lived together 
longer than younger siblings and hence share 
a greater accumulation of environmental in- 
fluences. It may also be assumed that as 
children grow older they become responsive 
to a wider range of environmental factors; in 
these factors families are more diverse than 
in factors to which younger children are 
sensitive. The effect of a greater variability 
in family environments should (on an en- 


1 Reviewed by Jones (1929) and H. M. Richardson 
(1939). 


vironmental hypothesis) be to increase sibling 
correlations. 


Each of these hypotheses may, at cer- 
tain points, be questioned on theoretical 
grounds, but they have a sufficient com- 
mon sense basis to justify an empirical 
test. Table 7 gives data relevant to the 


TABLE 7 


SIBLING CORRELATIONS 


Like-Sex Opposite-Sex 
Siblings Siblings 
Pairs i Pairs T 
Group A 159 AT 153 .55 
Group B 178 .40 144 .55 
Group C 158 .44 169 .46 


first of these hypotheses from a study by 
Conrad and Jones (1940). A representa- 
tive sample of 777 pairs of children in 
New England rural communities was di- 
vided into three groups, on the basis of 
the tests used. Sibling correlations ? varied 
around .50, with no tendency for like-sex 
siblings to show higher r’s. As a comment 
on this finding, it has been suggested that 
the family constellation involves individual 
róle-choices which may have a differentiat- 
ing effect upon intellectual functions among 
like-sex siblings. Such factors, if they are 
conceived as influencing the development of 
basic mental abilities, may tend to balance 
out other factors associated with the more 
common environment of children of the 
same sex. On the present evidence, how- 
ever, it is apparent that a defense of Hy- 

2 Studies by Willoughby (1927) and S, K. Richard- 


son (1936) also report no signifieant differences in the 
coefficients for like-sex and opposite-séx siblings. 
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pothesis I will require ambitious ventures 
into speculation. 

Data relevant to Hypothesis II have 
been supplied by Conrad (1931) for a 
sample of 778 pairs of siblings. Correla- 
tions were caleulated for three different 
age groups and for siblings who were (1) 
less than 3 years apart in age and (2) 
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tested at similar ages (on the average, 6 
months apart in age) and at separated ages 
(on the average, 3% years apart). For 101 
cases in each group, identical coefficients 
(49) were obtained. It is evident that the 
environmental influences associated with 
age differences of siblings are (on the aver- 
age) without perceptible effect. 
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Ficure 12. Sibling correlations, according to age of the younger sibling. 


more than 3 years apart. The coefficients 
varied around .50, and no comparisons 
yielded significant, differences. The natal 
interval problem may be approached also 
by correlating the score difference (IQ, or 
sigma score) of each sib pair with the age 
differenee (natal interval) of the pair. A 
positive correlation would be expected if a 
greater age separation of siblings is accom- 
panied by a greater difference in IQ. For 
large samples, Conrad in the above-men- 
tioned study and Finch (1933) found all 
correlations unreliably different from zero. 
The temporal factor has been examined by 
S. K. Richardson (1936) in a different way 
by determining correlations for siblings 


With regard to Hypothesis IH, Figure 12 
presents evidence as to increase of sibling 
correlation with age. This material, from 
unpublished data of Jones and Conrad, is 
based on a sample of 225 pairs of rural 
children tested with the Stanford-Binet 
and 210 pairs tested with the Army Alpha. 
For each subgroup, the maximum age in- 
terval between each pair of siblings is 5 
years. In each test, the correlations show 
a definite tendency to increase with age. 
Although this is consonant with the hy- 
pothesis of increasing or cumulative envi- 
ronmental influence, it is unfortunately im- 
possible to eliminate other factors which 
may also contribute to the age trend. 


672 THE ENVIRONMENT AND MENTAL DEVELOPMENT 


One might inquire why the correlation 
drops so sharply when we shift, at around 
10 years, from the Stanford-Binet to the 
Army Alpha. The Stanford-Binet is not 
more reliable than the Alpha at this age, 
but itis probably more valid. The differ- 
ence between these two tests at the same 
age may be due to much the same validity 
factors that operate to produce a differ- 
ence within a given test at different ages. 
In other words, although the results indi- 
cated in Figure 12 can be plausibly attrib- 
uted to environmental factors, it is equally 
plausible to account for them in terms of 
an increasingly valid measurement of basic 
abilities involving, with increasing age, the 
more complete expression of hereditary po- 
tentialities. It is interesting to note that 
in the case of the Alpha the highest sibling 
r (.54) is obtained in an age range extend- 
ing into maturity, with many of the sibling 
pairs no longer living in the same homes. 
Environmental separation has apparently 
not tended to reduce measures of resem- 
blance. Comparable results have been re- 
ported by Hildreth (1925), who found a 
correlation of .49 for 78 pairs of siblings 
separated, on the average, from 4 to 5 
years.! 

Before leaving this topie, reference should 
be made to one other type of sibling study 
which is of considerable interest for the 
present problem. This involves the meas- 

1In the well-known Chicago study by Freeman, 
Holvinger, and Mitchell (1928) incidental data were 
reported for 130 pairs of siblings who had been sepa- 
rated for at least 4 years in different foster homes. 
The sibling correlation was .25, a diminished resem- 
blance which may have been due to the reduced simi- 
larity in their environments. Burks (1928b, p. 321), 
however, has shown that this correlation rises toward 
the customary value if cases are omitted below 5 and 
above 14 years of age, eliminating individuals who are 
less adequately measured by the Stanford-Binet scale. 
In future studies, it will be desirable to know the sib- 
ling correlation before as well as after separation. If 
adoptive children are for any reason selected members 
of their families, and if the families themselves are a 


selected group, initial as well as the final correlations 
may be low because of reduced variability. 


urement of resemblance among siblings 
reared in an institutional environment. If 
the similarity of brothers and sisters is due 
in part to the fact that they are reared in 
the same homes, the correlations would be 
expected to drop not merely when they are 
separated in different homes but also when 
they are brought together into the rela- 
tively homogeneous physical and social con- 
ditions of an orphanage. The best-known 
evidence on this topic is from a study of 
216 pairs of siblings in California orphan- 
ages; the reported correlation (.53) shows 
no evidence of an effect of institutional 
life? For siblings in a Hebrew orphan 
asylum in New York, Hildreth (1925) ob- 
tained a lower correlation but, on the other 
hand, found no evidence of a reduced vari- 
ability such as would be expected if a com- 
mon environment were influential. Similar 
results as to variability changes were ob- 
tained in an English study by Lawrence 
(1931), who compared institution children 
with a control group of children living in 
their own homes. The evidence suggests 
that when children move to a more uni- 
form environment their IQ’s do not be- 
come similarly standardized. 

In a smaller number of studies, correla- 
tions have been reported between unrelated 
siblings living in the same homes. This is 
a promising method for examining the ef- 
fect of the environment provided the orig- 
inal placement has not been made with ref- 
erence to any social factor related to 
intelligence. Perhaps the best evidence on 
this problem is given by Freeman, Holz- 
inger, and Mitchell (1928), who measured 
the intelligence of 112 pairs of unrelated 
children living in the same homes. On a 

2 Originally reported by K. Gordon (1918-1920, 1919), 
the data were reanalyzed by Pearson (1918-1919) and 
Elderton (1923) in order to control age factors and also 
to render the correlation tables symmetrical. In cor- 
relations of siblings and of twins, the recommended 


procedure is to plot each pair of cases twice, trans- 
posing the axes (Fisher, 1930, pp. 178 ff.). 
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genetie basis alone, the correlation would 
be expected to be zero, whereas the co- 
efficient actually obtained was .25. Al- 
though significantly lower than for true 
siblings, it suggests that a common en- 
vironment tends to produce some degree of 
resemblance among individuals living to- 
gether. However, a part of this relation- 
ship must be assigned to a selective rather 
than to an environmental factor, since the 
evidence concerning foster-child studies 
(see p. 684) indicates that placement agen- 
cies tend to locate children with some re- 
gard to the social and educational status of 
their true parents. 

Twins. Studies of twins offer unusual 
advantages in the assessment of environ- 
mental influence, but up to the present 
few “crucial” results can be reported from 
investigations in this field. The following 
types of comparisons have been employed: 

1. Fraternal twins versus ordinary sib- 
lings. On a genetic basis, fraternal twin 
correlations should be of the same order as 
coefficients for sibling resemblance (ap- 
proximately .50). In faet, however, they 
tend to range slightly above this figure, 
occasionally being reported as high as .70. 
This difference in correlation, if genuine," 
may be attributable to the more common 
environment shared by twins. In line with 
this interpretation are the results from an 
ingenious study by S: KS Richardson 
(1936), who artificially “twinned” siblings 
by recording their IQ's for tests given at 
the same ages. Under these conditions (as 
noted in a previous section), the sibling 
correlations were the same as when com- 
puted with the ordinary age intervals (49 
in each computation). On the other hand, 
true twin correlations tended to diminish 

i Twin correlations are subject to spurious inflation 
because of defects in test standardization, producing 
slightly lower average IQ's at higher ages. Some in- 


vestigators have not understood the necessity of par- 
tialing out CA in order to control this factor. 


when control measurements were employed 
for different ages (for example, one twin 
recorded at 8 years and the other at 10). 
Richardson concluded that “the environ- 
ment of twins from birth is so similar that 
it tends to increase their natural resem- 
blance” (p. 197). The twin correlation in 
this case was .73 for 92 pairs; the corre- 
lation for twins as of different ages was 
57 for 45 pairs. This difference is not 
fully significant and would, moreover, be 
considerably diminished if Richardson had 
corrected for variability differences, The 
procedure is nevertheless a promising one 
and should be applied in further study 
with a larger number of cases. 

2. Younger versus older twins. In the 
earliest twin study using mental test data, 
E. L. Thorndike (1905) found that in vari- 
ous traits twins 12 to 14 years of age ex- 
hibited correlations no higher than those of 
twins 9 to 11 years of age. He argued 
that if twin resemblance is due to environ- 
ment, correlations ought to increase with 
age, We have here a possibility of a more 
sensitive test of hypothesis III, diseussed 
on page 670, but still with diffieulties in 
interpretation. Thorndike’s negative re- 
sults (supported, in general, by later stud- 
ies) have suggested to some writers that 
small environmental factors may be acting 
in opposite directions. The effect of longer 
residence in the same home may make for 
greater resemblance; but, on the other 
hand, with inereasing age twins may be- 
come more independent in their choice of 
activities." 

3. Fraternal versus identical twins. More 
definitive results have been expected in 
this than in the preceding types of anal- 
ysis, since we have a comparison in which 

2 This can also be expressed by saying that inter- 
familial variations (differences among families) may 
tend to produce correlated changes in twins, with an 
increasing degree of resemblance, whereas intrafamilial 
variations may lead to uncorrelated or even negatively 
correlated changes. 
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environmental factors have been assumed 
to operate in a similar manner while ge- 
netic factors vary. The genetic difference 
consists in the fact that identical twins 
share the same gene determinants, whereas 
fraternal twins share a similar heredity 
only to the extent of ordinary brothers and 
sisters. Investigations have agreed that 
identical twins are on the average much 
more similar in intelligence than fraternal 
twins. Table 8 shows the twin correlations 
obtained in two representative studies. 


TABLE 8 


RESEMBLANCE OF IDENTICAL AND FRATERNAL 
Twins IN INTELLIGENCE 


(Stanford-Binet IQ, corrected for age.) 


Fraternal | Identical 
Twins Twins 
Investigator 
N r N r 
Stocks and Karn 
(1933) 119 | .65 | 68 | .84 
Newman, Freeman, 
and Holzinger 
(1937) 52 | .63 | 50 | .88 
re ANIA eret 
Newman, Freeman, and Holzinger found 


a mean IQ difference of 9.8 for pairs of 
siblings, of 9.9 for pairs of fraternal twins, 
and of 5.9 for pairs of identical twins. 
This latter difference, it will be noted, is 
similar to that reported on page 636 in 
connection with studies of the constancy of 
the IQ 


1 Assuming that in representative samples identical 
twins correlate .90 in intelligence, ordinary siblings .50, 
and random pairs .00, Page (1941) has applied a for- 
mula predicting that the average intrapair IQ differ- 
ence will be approximately 6 points for identical twins, 
13 for siblings, and 19 for unrelated pairs, in terms of 
the 1916 Stanford-Binet. 


Such results would be expected if twin 
similarities were primarily genetic, but we 
must also take into account the fact of a 
greater degree of environmental similarity. 
Several studies have shown that identical 
twins spend more time together, enjoy more 
similar reputations, are more likely to be 
in the same classrooms, have more similar 
health records, and in many other respects 
share a more common physical and social 
environment than that ordinarily experi- 
enced by fraternal twins (Stocks, 1930- 
1931; Jones and Wilson, 1932-1933; Wil- 
son, 1934; Lehtovaara, 1938). 

Comparisons of twin populations are 
sometimes made not in terms of resem- 
blance coefficients but more coarsely in 
terms of intrapair “concordance” or “dis- 
cordance” as to specified traits. Thus 
Rosanoff, Hardy, and Plesset (1937) found 
that among identical twins in whom one 
member of the pair had been identified 
as mentally deficient 91 per cent of the 
co-twins were also classed as deficients. 
Among fraternal twins this measure of con- 
cordance dropped to 47 per cent. 

4. Twin resemblance in contrasted abili- 
ties. Here we are concerned with the com- 
parison of (a) abilities subject to training 
and (b) traits usually thought to be rela- 
tively independent of training. In E. L. 
Thorndike’s (1905) study it was found that 
the degree of twin resemblance in various 
traits bore little or no relationship to the 
susceptibility of traits to training. Hence 
it could be argued that for both kinds of 
traits twin resemblance is primarily an ex- 
pression of genetic factors. Lauterbach 
(1925) and Wingfield (1928) have also used 
this method in demonstrating, to their own 
satisfaction, the relatively minor impor- 
tance of environmental factors. For identi- 
cal and fraternal twins combined, Wing- 
field found twin correlations of 75 for IQ, 
-76 for educational quotient, 78 for arith- 
metic scores, and .85 for spelling scores, 
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with no fully reliable differences. The 
problem is one of great complexity, how- 
ever, and many factors affecting (a) the 
incidence of training and (b) the genetic 
constitution of the trait in question may 
operate to produce results which make di- 
rect, comparisons difficult between different 
traits. 

5. The method of co-twin control. Tech- 
nieally superior to the preceding method 
is a procedure limited to identical twins, 
in which one member of a twin pair re- 
ceives specifie training while the other is 
reserved as a control. During the experi- 
mental period both twins undergo mental 
growth owing to intrinsic maturation and 
to general functioning, and any residual 
difference between the twins must be at- 
tributed to the experimental factor in the 
environment. First introduced by Gesell 
in the study of motor traits, the applica- 
tion of this method by Strayer (1930) in 
studying language development, and by 
Hilgard (1933) in connection with memory 
tests, has led to conclusions emphasizing 
the importance of intrinsic factors. A co- 
twin study covering a limited age period 
can, however, yield no general statement 
as to the comparative réle of training and 
maturation, Its results will apply only to 
that particular age level and to the specific 
functions which are experimentally trained. 

During the 1920’s and 1930's a number of 
investigators in the U.S.S.R. employed the 
co-twin method with reference to various 
traits including intelligence (reviewed by 
Levit, 1935). This promising line of re- 
search, not wholly in harmony with Marx- 
ian theory, appears now to have been aban- 
doned. ; 

6. The comparison of identical twins 
reared apart. In the absence of oppor- 
tunities for the experimental separation of 
twins, the next best thing is to make use of 
separations which have occurred as à result 
of adoption in different homes. Here also 


reports have usually dealt with a single pair 
of twins, but in the well-known volume by 
Newman, Freeman, and Holzinger (1937) 
results have been assembled for a total of 
19 pairs. The sample is, of course, a 
heterogeneous one, consisting of twins sep- 
arated at ages ranging from 2 weeks to 6 
years; at the time they were studied, their 
ages ranged from 12 to 60 years. 

Ratings of the differences in the educa- 
tional environments of the twins were made 
by five judges, three of whom knew only 
the case histories and two of whom also 
knew the twins. For all except 6 pairs of 
twins, the differences in ability were of 
about the same size as are found among 
identical twins reared together. ‘Twelve 
pairs had small or negligible differences both 
in ability and in educational environment; 
for 1 pair there was no marked difference 
in ability even though a large difference in 
formal schooling had oceurred. One pair 
with similar schooling showed a marked 
difference in ability corresponding to other 
differences in cultural opportunity; the re- 
maining 5 pairs had experienced large or 
fairly large differences in education and 
showed corresponding differences in ability. 
Correlations for the 19 pairs were below the 
usual coefficient for identical twins, but 
higher than the usual coefficients for sib- 
lings reared together (.67 for the Stanford- 
Binet IQ, 73 for the Otis IQ). Conclu- 
sions from this research, emphasizing en- 
vironmental factors more strongly than in 
most twin studies, have been challenged in 
a number of reviews. The method re- 
mains, however, a most important one, and, 

1 Burks (19382), MeNemar (1038), and Woodworth 
(1941). Woodworth has emphasized the fact that, 
when twins of identical heredity are subjected to en- 
vironments differing about as much as those of the 
children in an ordinary community, the twins never- 
theless remain much more similar than random pairs 
of children in such a community. This would suggest 
that interfamilial and general educational differences 
are not of primary importance in determining varia- 
tions in IQ in the general population, 
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owing the lead of Newman, Freeman, 
 Holzinger, we may expect significant 
ilts from a gradual accumulation of fur- 
' cases of twins reared apart. An addi- 
al 4 cases reported by Burks and Roe 
49) unfortunately add little to our data 
mental development, because of abnor- 
ities in 3 of the 4 pairs. 
. Longitudinal studies of twins. Psy- 
logical ease studies of twins have been 
nplified not only in the work of Free- 
n and his associates but also in an in- 
sting report by Koch (1927) on a pair 
Siamese twins and in several studies by 
‘ter (1934) on mature identical twins. 
ase have been based on cross-section and 
rospective records rather than on cumu- 
ve data. Detailed studies are greatly 
ded in which the year-to-year develop- 
nt of twins is examined with reference to 
relationship of developmental and en- 
mmental changes, the consistency of 
ill differences, and the interrelationship 
differences, With cumulative observa- 
is it is possible to examine the róle of 
tors which are usually inaccessible to 
erimental techniques (illness, accidents, 
l various “crises” of development). 
Che most careful longitudinal study of a 
gle pair of twins is reported in a mono- 
ph by Gesell and Thompson (1941), 
ering a period from infancy to adoles- 
ce. Blatz et al. (1937) in a report on 
| development of the Dionne quintuplets 
ring the first 3 years also present mental 
wth material of unusual interest which, 
is hoped, may eventually be related to 
a obtained at later ages. 
More complete reviews of twin research 
'e been made by several investigators. 
hough frequently exploited in journalis- 
Some of the best-known treatments are by Dahl- 
(1926), Hirseh (1930), Gesell (1931), Levit (1935), 
man, Freeman, and Holzinger (1937), Carter (1940), 
Newman (1940). Especially valuable is an ana- 


of twin and foster-child studies by Woodworth 
D. 


tie treatments, it is clear that twin studies 
are not merely a scientific “stunt,” but de- 
serve continued serious attention as a basic 
approach to nature-nurture problems. 
Certain safeguards, however, must be main- 
tained with regard to the following diffi- 
culties in twin research: 

1. Number of cases. Plural births oceur 
only in the proportion of about 11 per 
10002 A large population must be cov- 
ered in order to establish an adequate sam- 
ple. Thus, in locating approximately 500 
pairs of twins, Wilson and Jones (1931) 
found it necessary to survey a school en- 
rollment of over 75,000 pupils. 

2. Sampling methods. The best method 
of loeating twins is through birth records 
or by a questionnaire plaeed in the hands 
of all members of the group that is to be 
sampled. If relianee is placed on a census 
of twins by teachers, this method may lead 
to reporting all fraternal twins who are 
sufficiently similar to be in the same class- 
rooms but may fail to place on record the 
fraternal twins who, being less similar, are 
located in different grades or different 
schools. Such a factor would spuriously 
inerease coefficients of twin resemblance 
among fraternals, and it may be responsible 
for unexpectedly high correlations reported 
by some investigators. A representative 
sample of twins may ordinarily be ex- 
pected to include about one-quarter identi- 
cals and three-quarters fraternals. 

3. The classification of twins. In classi- 
fying twins as fraternals or identicals, vari- 
ous methods have been used, including ref- 
erence to obstetric data on fetal mem- 
branes; physical measurements; skeletal 
X-rays; finger prints and palm prints; hair 
color, form, and distribution; eye color 
and the pattern of iris pigmentation; mi- 

2Triplet births occur in the proportion of approxi- 
mately 1 per 8000. Several publications have appeared 


dealing with small samples of triplets. The best known 
of these is by Anderson and Scheidemann (1933). 
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eroscopie capillary examination; blood ag- 
utination grouping; and also more sub- 
jective methods based on the impression of 
imilarity in general appearance. No one 
of these methods provides an infallible 
means of diagnosing identical twins, but 
with the application of a variety of meth- 
ods a very high degree of agreement can 
be obtained in independent assessments by 
ifferent investigators. In studying a given 
trait, such as intelligence, it is unsafe to 
use this trait as a part of the basis for 
( is. Thus Hirsch (1930) selected 
identicals in terms of criteria which in- 
cluded mental similarity, & procedure 
which may have had the effect of exag- 
gerating differences in correlations between 
the two types of twins. In general, how- 
ever, errors in diagnosis will spuriously 
reduce the difference between identical and 
fraternal twin correlations. It is some- 
times a wise policy to exclude a small per- 
centage of cases as “undetermined” if these 
eases show a conflict in the objective eri- 
teria employed for classification. 

4. General selective factors. Twins are 
subject to a heavier infant mortality than 
the single-born. The effect of this upon 
the selection of surviving twins is not fully 
known. One would expect it to improve 
the selection slightly; but, if this is s0, 
then the prenatal or circumnatal factors 
affecting the development of twins must 
impose a decided handicap, for those sur- 
viving into school age are on the average 
slightly inferior to single-born in terms of 
a number of physical and mental criteria. 
This factor may also operate to eliminate 
divergent members of twin pairs, with the 
effect of increasing our measures of re- 
semblance for those that survive. 

An additional factor to be considered in 
interpreting research findings is that twins 
live in a very special social environment. 
Except in the case of twins reared apart, 
general conclusions from twin studies may 


n 


A 


not be immediately applicable to other se- 
lections of cases or other types of environ- 
ment. 

Parent-Child Resemblance. Chiefly be- 
cause of the difficulty of obtaining intelli- 
gence test data for adults, relatively few 
studies of parent-child resemblance have 
been reported. In an early investigation, 
Pearson (1910) obtained a correlation of 
49 between father and son, using ratings 
of mental ability. Subsequent studies em- 
ploying intelligence tests have in general 
supported his finding that the resemblance 
of parents and children is of the same 
order as that of brothers and sisters: This 
is not unexpected on the basis of hypoth- 
eses of genetic causation, but on an en- 
vironmental hypothesis one would expect 
the ‘sibling correlation to be higher, since 
the conditions under which brothers and 
sisters are reared, in a given family, are 
more similar than the conditions under 
which the members of two different gener- 
ations are reared. It is a matter of un- 
usual interest that these markedly differ- 
ent faetors in childhood environments 
seem unable to exert any distinguishable 
effect upon the family coefficients. 

The suggestion has sometimes been made 
that, since the mother spends more time 
with her children during early childhood 
and has more direct supervision over their 
activities, a greater resemblance might be 
expected between mother and child than 
between father and child. So far as men- 
tal abilities are concerned, this does not 
appear to be the case. With the largest 
sample reported to date, Conrad and Jones 
(1940) found no differences in parent cor- 
relations. In this study the parents and 


1 Somewhat lower coefficients have been reported by 
Willoughby (1927) and Freeman, Holsinger, and Mit- 
chell (1928), but Pearson's results agree closely with 
those of Burks (1928), Jones (1928), Banker (1928), 
Outhit (1933), Leahy (1935), and Conrad and Jones 
(1940). A review of earlier studies may be found in 
Carter (1932). 
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children over 14 years of age were tested 
with the Army Alpha; between 10 and 14 
either the Alpha or Stanford-Binet was 
used; and below 10 the Stanford-Binet 
was used exclusively. Table 9 summarizes 
the result. 

TABLE 9 


PARENT-CHILD CORRELATIONS 


Stanford-Tested Alpha-Tested 

Offspring Offspring 

N r N r 
Father 232 .49 196 49 
Mother | 269 .49 245 .48 


The striking uniformity in these results 
would of course be predicted on a genetic 
basis, since on the average the two parents 
play an equal róle in transmission of he- 
reditary characters. The greater róle of 
the mother in the intimate determination 
of the child's early environment appears 
to have no differentiating effect with re- 
gard to intelligence. An alternative inter- 
pretation, however, might be that such an 
effect, if present, is balanced out by some 
other environmental factor. 

Like sibling coefficients, parent-child cor- 
relations tend to increase with age during 
the preschool period. This is illustrated 
in Table 10, based on data from a repre- 
sentative sample of children born in Berke- 
ley, California (Honzik, 1950). The cor- 
relations are between children’s scores on 
the California Preschool Schedules and rat- 
ings of mothers’ intelligence made by two 
psychologists at the beginning of the study. 
The results, shown in Table 10, are of 
course not “crucial,” since an increase in 
correlation would be expected on the basis 
of both environmental and hereditary hy- 


TABLE 10 


CORRELATIONS OF CHILDREN’S MENTAL Test 
Scores anD RATINGS OF MOTHERS’ 


INTELLIGENCE 
Age N r 
1.75 f K: S 9 
2.0 112 ..08 
2.5 113  .06 
B0 ioe ESN 
3.5 107 .39+ .06PE 
4.0 105 -38 + .06 
5.0 103 538+ .05 


potheses, and also as a result of any in- 
erease in the reliability and validity of the 
tests. 

We have seen that studies of family re- 
semblance have frequently led to ambig- 
uous results as to the relative importance 
of environmental factors in mental devel- 
opment. In general, however, they have 
emphasized interfamilial differences in he- 
redity as somewhat more potent than dif- 
ferences in family environments, for a nor- 
mal range of subjects. These studies not 
only have their own implications but are 
also of value in providing a normative back- 
ground for the interpretation of results 
from a quasi-experimental type of investi- 
gation in which “true” family resemblance 
is compared with the degree of resemblance 
achieved in foster relationships (see the 
section on children in foster homes, page 
683). 


The Effects of Schooling 


The theory of intelligence or capacity 
measurement implies a curvilinear relation- 
ship between education and test scores (for 
children of a given age). Children of school 
age with no education will make low scores, 
regardless of their natural talents or “edu- 
cability.” But it is assumed that, beyond 
a certain level of educational advance, and 
within a normal range of school opportuni- 
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ties, increments in training will not be ae- 
companied by corresponding increments in 
mental test score. To assume otherwise 
would be to regard intelligence tests merely 
as tests of schooling. We know, however, 
that in groups relatively homogeneous as'to 
education wide differences occur in test per- 
formance and that these differences persist 
even after extended exposure to a similar 
educational environment. 

Tf it is maintained that mental growth 
can be controlled within narrow limits by 
educational factors, the burden of proof 
rests with those making this claim. It 
would appear to be a simple matter to set 
up an experiment in which an adequately 
large group is given experimental training 
of a type regarded as basically stimulating 
to mental development, and to compare 
the subsequent mental test records of this 
group with records obtained from a care- 
fully matched control. In such an experi- 
ment, however, numerous precautions need 
to be taken. It is unfortunately true that 
in previous work these precautions have 
rarely been observed in their entirety: 

1. The experimental and the control 
group should consist of matched pairs from 
the same population, one member of each 
pair being assigned at random to the ex- 
perimental or the control procedure. It 
usually happens that the experimental 
group is already “given” to the experi- 
menter in the membership of a specifie 
school sample. He must then make a 
search for suitable controls. Unless he is 
fully conversant with the factors which 
have determined the selection of the ex- 
perimental sample, it is unlikely that he 
will suceeed in matching this selection com- 
pletely. Thus, if exceptional intelligence 
of the parents is a factor determining the 
placement of children in nursery schools, 
a matching on the basis of children’s IQ 
will be unsatisfactory, since the children 
in the experimental group will show dif- 


ferential gains merely as a result of increas- 
ing approximation to the level of ability 
characteristic of their families. 

2. In the selection of cases, homogeneous 
groups are needed. In the nursery school, 
for example, it is possible that educational 
experiences provided in the school exert 
differing effects according to the age and 
cultural background of the children con- 
cerned. The mixture of cases of various 
ages and various social groups( as usually 
occurs) may yield results extremely difficult 
to interpret. An additional factor to con- 
sider in selection is the much-discussed phe- 
nomenon of statistical regression to the 
mean. If, for example, a group of children 
of below-average ability is selected for spe- 
cial educational attention, retests will prob- 
ably show a movement toward the mean 
not necessarily because of true changes but 
because of compensation for errors of meas- 
urement which influenced the original se- 
lection. These difficulties, as well as other 
ambiguities, can be reduced by increasing 
the reliability of the measurements, as, for 
example, by the procedure of basing all 
scores on the average of two tests on suc- 
cessive days. 

3. The criteria for matching the experi- 
mental and control pairs should include 
chronological age, initial 1Q, and physical 
status of the children, intelligence (or, at 
any rate, education) of the parents, and a 
socio-economic index for the home. It is in- 
sufficient to match merely on the basis of 
the children’s IQ’s, since changes in the 
nature of the tests may lead to later IQ 
differences arising from unmatched factors 
in the original selection and not from the 
experimental procedure, 

Attention must also be given to the main- 
tenance of comparable conditions in the 
initial testing. Thus, if the nursery school 
children are tested in the stress of their first 
attendance at school and the control chil- 
dren are tested under familiar conditions 
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at home, the experimental group may show 
larger gains on a second test, owing chiefly 
to gains in rapport. With young children, 
attention should be given to assessments 
of effort, cooperation, freedom from inhi- 
bition, response to success or failure, and 
other motivational faetors considered with 
reference to possible effects upon test per- 
formanee. It would, of course, be desirable 
to establish controls on the basis not merely 
of a single period but of a series of tests 
representing a segment of the growth eurve 
prior to the beginning of the experiment. 
Children are sometimes given superior edu- 
eational opportunities because their mental 
growth appears to be temporarily restricted. 
This apparent restriction, however, may be 
due to any of the intrinsic or extrinsic fae- 
tors diseussed on pp. 643ff. Later gains, 
giving the impression of an improved rate 
of growth, may represent changes in these 
faetors rather than the effects of the nurs- 
ery school experience. 

4. The experimental situation should be 
analyzed and deseribed in detail. Investi- 
gations whieh give a vague report of posi- 
tive effects from undefined “school experi- 
ence" can neither be interpreted nor re- 
peated unless the specific basis of these 
effects is made known. Such information 
is also necessary in order to determine 
whether the effects are (a) merely specific 
transfers to certain kinds of test items, 
(b) the result of attitude changes or in- 
creased incentive, or (c) a more generalized 
change in mental efficiency. 

5. Subsequent test comparisons of the 
experimental control pairs must involve 
equal amounts of test practice, comparable 
tests, and comparable conditions in testing. 
If retests are made by persons who are 
strangers to the control group but (as 
teachers or staff members) are well known 
to the children in the school, differential 
apparent gains may occur as a result of 


this factor? These considerations lead to 
a further requirement namely, that, when 
a test is given, the examiner should not be 
familiar with the results of previous tests 
and should not know whether the child is 
in the experimental or in the control group. 
Subjective factors in the administration 
and scoring of such a test as the Stanford- 
Binet may lead to a conscious or uncon- 
scious biasing of the results by examiners 
who think they know how the results 
“ought” to turn out. Krugman (1939) and 
Goodenough (1940b) have discussed the 
possible réle of these subjective factors in 
determining basal and final ages and in 
reaching decisions as to the scoring of mar- 
ginal successes or failures. 

6. The test program should be continued 
for several years, in order to determine 
whether possible effects are temporary (and 
specific to certain test items at certain 
ages) or whether they are expressed in 
more lasting effects upon mental develop- 
ment. 

7. Finally, since any obtained effects are 
likely to be small in magnitude, a substan- 
tial number of cases is needed in order to 
reach a well-founded decision as to the 
significance of differences. 

The reports on the effects of nursery 
school training should be examined in the 

1In the report by Barrett and Koch (1930) the 
nursery school cases making the greatest IQ gains were 
also those regarded by the teacher as showing the 
greatest improvement in personality traits, Krugman 
(1939), in difficult clinical cases, attributed the largest 
changes in test performance to changes in rapport or 
cooperation, The following comment by Black (1939) 
is also illuminating: 

"In our experience at the Harriet Johnson Nursery 
School we have found resistance and shyness to be 
far less characteristic of the nursery school than of 
the nonnursery school child, regardless of age. ‘The 
school situation itself tends to produce rapport be- 
tween examiner and child before the examination be- 
gins. Freedom, a feeling of security in the school sit- 
uation, and in increasing sense of the friendliness and 
trustworthiness of adults recognized as belonging to the 


school make the test situation relatively easy for the 
child and the examiner" (p. 164). 
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light of the foregoing experimental criteria. 
An early study by Woolley (1925), with 
jnadequate controls, reported an apparent 
effect of preschool education upon mental 
development. Similar results were ob- 
tained a few years later by Barrett and 
Koch (1930) in an orphan asylum group. 
Because of the small numbers of cases and 
the lack of adequately defined experimen- 
tal conditions, and also because of negative 
evidence in two other studies (Hildreth, 
1928; Goodenough, 1928a), the majority 
of workers in this field turned from the 
problem as presenting little hope of fur- 
ther reward. It is to the credit of the Towa 
group of investigators that they maintained 
a persistent interest in the possible effects 
of nursery school education and formulated 
an extensive and versatile program of re- 
search. In general, this research has been 
interpreted by Wellman and her associates 
as indicating potency of the preschool en- 
vironment in generating marked and per- 
sistent changes in mental growth. The 
Thirty-Ninth Yearbook of the National 
Society for the Study of Education (Stod- 
dard et al., 1940) contains a summary of 
the Iowa studies, together with reports on 
9 other preschool investigations, the ma- 
jority of which were stimulated, in 1938 
and 1939, by the strikingly positive find- 
ings reported from Towa. A later sum- 
mary by Wellman (1945) covers results 
on 22 preschool groups. 

Partly in answer to statistical criticisms, 
Wellman and Pegram (1944) have re- 
examined earlier data, with analyses of 
variance applied to records from an or- 
phanage project in which half of the chil- 
dren of preschool age were enrolled in a 
nursery school. They concluded, as ina 
previous report by Skeels et al. (1938): 

(a) that the control environment (of the 


orphanage) produced substantial losses in 
IQ when experienced for long periods, (b) 


that preschool education supplementing the 
control environment counteracted such 
losses, (c) that whether or not the pre- 
school environment produced gains de- 
pended upon the amount and consistency 
of preschool attendance [p. 263]. 


MeNemar (1945) has also reanalyzed 
the same data, pointing out the advantage 
of a covariance method and finding that, 
whereas gains are demonstrable for the 
preschool group, losses in the control group 
are apparently due to selective factors. He 
therefore rejected conclusions (a) and (b) 
above. Conclusion (c) is supported by sig- 
nificant positive correlations between IQ 
gains and amount of school attendance, 
but McNemar noted that statistical analy- 
sis cannot determine whether the changes 
are due to mental gains from preschool 
learning or to some factor such as in- 
creased rapport. These difficulties in in- 
terpreting a given body of data suggest 
that our chief need in this field is not for 
statistical methods of greater power and 
subtlety but for more rigorous experimen- 
tal procedures with larger numbers of 
cases. 

It may be observed that for the most 
part the various studies present a neg- 
ligible relation between IQ change and 
length of attendance in nursery school. 
With a few exceptions they agree in show- 
ing a slight difference in favor of nursery 
school groups when these are compared 
with control groups. Although the dif- 
ference often fails to be statistically sig- 
nificant, the findings are sufficiently con- 
sistent to be of interest. At the present 
time disagreement exists as to the extent 
to which errors of measurement, of experi- 
mental procedure, and of statistical treat- 

1 The highly controversial literature on this topic in- 
cludes discussions by MeNemar (190), Goodenough 
(19400), R. L. Thorndike (1940), Stoddard and Well- 


man (1940), Wellman, Skeels, and Skodak (1940), and 
Stoddard (1943). 
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ment may be responsible for results which 
have been so enthusiastieally advocated as 
evidence that mental growth responds 
promptly and permanently to educational 
influences in the nursery school. 

In our discussion of IQ constancy and 
the mental growth curve it was shown that 
with many children the preschool period 
is marked by a considerable degree of ir- 
regularity or variation in mental growth. 
It is tempting to the educator to believe 
that these variations are readily subject 
to his management and control, but as yet 
he cannot regard the evidence in this field 
as satisfactory. No one doubts, however, 
that the nursery school presents oppor- 
tunities for promoting development in 
traits more directly amenable to environ- 
mental influence and perhaps more essen- 
tial for adjustment at this age level. In 
commenting on the Iowa studies, Burks 
(1939) has stressed the importance of such 
factors: 


The preschool ages constitute the period 
par excellence not only for developing con- 
structive attitudes toward tasks but for 
integrating these with a sense of personal 
value and with feelings of security in 
social relationships. To accomplish this 
integration, however, would not necessarily 
mean that maximal mental growth during 
the preschool years was necessary or even 
desirable for all children. Rather, it would 
seem that the growth of adaptive behavior 
should be stimulated and guided—often in 
special instead of in all areas—so as to 
achieve an harmonious balance with the 
expanding personality needs of each par- 
ticular child [p. 555]. 


It seems probable that such gains in IQ 
as have been reported are not too large 
to be accounted for in terms of (1) the 
effect of personality improvement upon 
mental functioning and (2) the effect of 
the nursery school experience upon the 
reliability and validity of measurement. 


In some studies in which the initial test 
was given before or shortly after entering 
school, subsequent gains are often more 
apparent than real. The initial test “un- 
dermeasures,” in part owing to the strange- 
ness of the situation and unfamiliarity 
with the examiner, and in part owing to 
other psychometric handicaps (inappro- 
priateness of test procedures), which may 
be controlled after a short period of school 
experience; this is illustrated for both ver- 
bal and nonverbal tests in two studies by 
McHugh (1943, 1945). 

It is quite reasonable to expect some IQ 
gains among children released from a static 
and unstimulating environment, whether 
this release is provided by a nursery school, 
a foster home, or other environmental 
change. 

Wellman and McCandless (1946) have 
attempted to examine some of the other 
aspects of preschool experience which can 
be hypothesized as related to IQ gain; 
their results are for the most part incon- 
clusive, although opening an interesting 
area for further research. 

Environmental factors in later schooling 
have been considered in connection with 
general studies reviewed on p. 656. The 
evidence in this area is even less satisfac- 
tory than in the nursery school investiga- 
tions, chiefly beeause of the lack of data 
from appropriate comparison groups in 
definitely contrasting educational situa- 
tions. Goodenough (1940a) has summar- 
ized the relevant work in this field through 
the year 1939, concluding that “the at- 
tempts to demonstrate the differential 
effects of different kinds of school practice 
upon child achievement have been disap- 
pointingly meager when suitable controls 
have been employed,” and that differential 
effects upon intelligence are even harder to 
demonstrate by methods used up to this 
time (p. 330). This should not be taken 
to imply that the problem has already been 
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answered in the negative but rather that 
our present need is for more definitive re- 
search. 

During the 1940's the study in this field 
receiving the greatest attention is reported 
in a monograph by Bernardine Schmidt 
(1946). Of 195 subnormal children re- 
tested at the end of 6 years, more than half 
were asserted to have made gains in excess 
of 30 IQ points. A control for a part of 
this group showed average losses of 3.6 
points. Kirk (1948) has analyzed the 
Schmidt materials in connection with a re- 
study of some of the original data in the 
Chicago public schools. So many disturb- 
ing points have been raised by Kirk and 
others that the conclusions of the study 
now seem in considerable doubt. 


Children in Foster Homes 


Only a limited view of the possible ef- 
fects of environmental influence can be 
given through the experimental control of 
the school environment. Unfortunately, 
no studies have been made of a representa- 
tive sample of children observed under 
conditions involving an experimental, and 
parallel, modification of factors both in the 
home and in the school. Such a study 
would require the random separation of 
pairs of siblings (or, preferably, identical 
twins) and their rearing in homes and 
schools possessing certain specified differ- 
ences. We do, however, have à number of 
investigations of children. placed in foster 
homes. These, though limited in a number 
of respeets, provide us with some of our 
most penetrating evidence concerning the 
nature-nurture problem. 

Studies of foster children have been dis- 
cussed in reviews by Goodenough (1940) 
and Loevinger (1940) and need not be pre- 
sented here in detail. The two researches 
that are most comparable as to procedure 
are by Burks ( 19285) in California and by 


Leahy (1935) in Minnesota. Each investi- 
gated approximately 200 children placed in 
foster homes before 12 months of age. 
Each obtained intelligence tests of the fos- 
ter parents, a cultural-economie assessment 
of the home environment, and a record of 
the foster child's IQ after he had reached 
school age (between 5 and 14 years). 
Moreover, in each investigation a “true 
child” control group was set up which 
would permit comparisons of parent-child 
relationship with and without the presence 
of a systematic hereditary factor. 

It is often found that the selection of 
children available for adoption in official 
placement agencies is slightly superior in 
average intelligence; for Burks's 204 cases 
the mean IQ was 107.4, and for Leahy's 
194 cases (all of whom were illegitimate) 
the mean IQ was 110.5. Figure 13 presents 
some of the more important results of 
these studies. In this figure r has been 
converted to 7? in order to indieate the 
percentage of the variance of children’s 
test scores “accounted for” by a given cor- 
relation, Thus, in the Leahy study intelli- 
gence of the mothers may be said to at- 
count for 26 per cent of the variance of 
own children but for only 4 per cent of 
the variance of foster children, From the 
results shown in this figure the inference 
can be drawn that the correlations with 
home environment which have been found 
in the case of true children are due pri- 
marily to the common factor of the par- 
ents’ intelligence rather than to the en- 
vironment acting as & causative agent. 
That is to say, the intelligence of the par- 
ents finds expression both in the culture of 
their home and in the IQ's of their children. 
What, now, will happen when the heredi- 
tary factor is eliminated from parent-child 
correlations (through the use of foster chil- 
dren)? Should we not expect that this 
elimination will also directly affect the cor- 
relation of the child’s TQ with measures of 
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the (foster) home environment? These 
correlations do actually drop to low values, 
ranging from .07 to .21. That they remain 
higher than zero can perhaps be ascribed 
in part to the tendency for adopted chil- 
dren to shift toward the level of the homes 
in which they are placed. However, an 


0.35 
0.30 
025 
020 
ri 
015 


010 


0.05 


Burks 


Home 
environment 


intelligence 


to the home" will result in an increased 
likelihood of selective placement. This ap- 
pears to have been a factor in the study 
of Freeman, Holzinger, and Mitchell (1928) 
of 401 children in Illinois who were placed 
at an average age of 4 years, 2 months. 
When tested at around 11 years, the cor- 
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FigvRE 13. A comparison of foster child and true child correlations. 


additional factor is present in that the 
placement. of children is rarely experimen- 
tally random, In other words, when place- 
ment officers have knowledge of the cul- 
tural circumstances of the true parents, 
this is likely to influence their choice of 
foster homes. Even with elaborate pre- 
cautions against selective placement, a 
positive relation has been shown to exist 
between the occupations of true and foster 
parents. 

When children are placed at ages later 
than infancy, the aim of “fitting the child 


relation with a measure of the foster home * 
was 48, This value, as high as would be 
expected in a “true child” sample, was ap- 
parently influenced somewhat by a choice 
of foster homes appropriate to the intelli- 
gence or to the family origins of the chil- 
dren. If this choice were made without 
including intelligence tests of the true par- 
ents, the subsequent correlation of children’s 
IQ with foster parents’ intelligence would 

1 Based on ratings of the material environment, evi- 


dences of culture, education of the parents, occupation 
of the father, and social activity of the parents, 
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be expected to be lower than for true 
parent-child relationships. This proved to 
be the case; for 255 mothers and 180 fa- 
thers who were tested when the children 
were 11 years of age, on the average, the 
correlation with the foster child's IQ was 
28 for the mothers and 37 for the fathers. 
For a subgroup of 74 children another and 
more direct type of analysis was possible 
since tests were available both before and 
after the children had been in a foster home. 
The average age of the children at place- 
ment was 8 years; at the time of the re- 
test, approximately 12 years. A signifi- 
cant average gain in IQ was shown for 
children placed in superior homes, and a 
less significant gain for those placed in 
poorer homes. 

Similar results have been reported in à 
number of studies in which children were 
removed from bad home situations and 
placed in an orphanage or à boarding home 
(Lithauer and Klineberg, 1933; Wells and 
Arthur, 1939; Skeels, 1940; Speer, 1940a, 
b). In such cases, apparent gains are sus- 
pect because of difficulties in obtaining à 
valid test at a time when a child's home 
is broken or when emotional factors may be 
present from previous home conditions. 
Poverty, drunkenness, sex delinquency, in- 
adequate food and housing, and many other 
disturbing factors are frequently cited as 
characteristic of the true homes and as giv- 
ing rise to the need for placement. else- 
where, It is difficult or impossible to ap- 
praise IQ gains in foster homes unless the 
initial tests are given under conditions in 
which test performance can genuinely reg- 
ister the child's ability. A further, and 
perhaps the chief, explanation of differences 
between the results of this study and those 
of Burks and Leahy can be sought in terms 
of random sampling differences. 

An incidental outcome of the Freeman, 
Holzinger, and Mitchell study has been 
pointed out by Lorimer and Osborn (1934). 
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For 156 children classified as members of 
good, average, and poor foster homes, mean 
IQ's were obtained of 111, 103, and 91. 
These differences could be attributed both 
to environmental influence and to selective 
placement. However, when the group was 
subdivided into legitimate and illegitimate 
children, the former were found to have a 
mean IQ of 95 and the latter of 106, with 
similar differences present in each grade of 
homes. The illegitimate children appar- 
ently represent a superior hereditary selec- 
tion, and this superiority has by no means 
been obliterated by removal from their true 
parents. 

Similar inferences can be drawn from a 
report by Stippieh (1940) involving a com- 
parison between 48 children whose mothers 
were feeble-minded, and 29 children of nor- 
mal mothers; all had been placed in board- 
ing homes before 12 months of age. On the 
basis of tests given after they were 3 years 
old, marked differences were noted between 
the two groups, although they were devel- 
oping in apparently comparable environ- 
ments, Twenty-one per cent of the experi- 
mental group (children of mentally defi- 
cient mothers) and none of the control 
group fell below 75 1Q. Here, again, the 
ubiquitous problem of selective placement 
must be considered. Comparability of the 
two groups of foster homes appears to be 
more à matter of assertion than of proof; 
if there was any tendeney to place the chil- 
dren of feeble-minded mothers in less ade- 
quate homes this might to some extent ac- 
count for the results obtained. 

Somewhat different results have been re- 
ported by Skeels (1941) for a sample of 87 
children of mothers who were mentally. re- 
tarded. After placement in adoptive homes 
the children attained a mental level “equal- 
ing or exceeding that of the population as 
a whole.” For the present purpose, com- 
parisons of small samples of children of 
feeble-minded and normal mothers are un- 
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satisfactory unless there is adequate infor- 
mation about (1) the diagnosis of the 
mothers, (2) the conditions of placement, 
and (3) the mental status of the fathers. 
Cases should be ruled out in which the 
mothers’ mental deficiency is of clearly sec- 
ondary origin, as from injury or disease, 
and in which there is no other record of 
mental defect in the family. It is also im- 
portant to know whether the children who 
have become available for adoption repre- 
sent a genuinely unselected sample for the 
families considered. Results would be ex- 
tremely difficult to interpret if the more 
retarded children of a defective mother are 
kept at home or sent to an institution, 
whereas the more normal offspring are ac- 
cepted by foster homes. Finally, the men- 
tal status and family origins of the fathers 
cannot be neglected. In the case of illegiti- 
mate children of feeble-minded mothers, the 
ordinary principles of assortative mating 
may not be operative. It is obvious that 
“crucial” findings cannot be expected if a 
substantial proportion of the true fathers 
are of normal intelligence or derive from 
families of normal intelligence. 

A more recent foster child study is that 
reported by Skodak and Skeels (1949) on 
the basis of a fourth and final testing of 
100 children placed in adoptive homes some 
15 years earlier? In each case placement 

1 Foster-child studies have not as yet utilized intel- 
ligence scores for true fathers. The first study mak- 
ing use of test scores for true mothers was carried out 
by Skeels (1936), Snygg (1938) reported results from 
Stanford-Binet IQ's of 312 true mothers and adopted 
children, in a Toronto study. Parent-child correla- 
tions in these two investigations were .09 and .13, re- 
spectively; mean IQ's of the mothers were, respec- 
tively, 84 and 78, and of the children, 115(7) and 95. 
These results are not in line with those based on our 
most carefully controlled and most fully reported fos- 
ter-child studies, Unfortunately, a further interpreta- 
tion is difficult because sufficiently complete data have 
not been presented concerning methods of sampling 
and conditions of testing. 

2 Earlier reports in this series are by Skodak (1939), 
and Skodak and Skeels (1945). The terminal report in 


was made before the age of 4 months. 
Table 11 gives the average results for suc- 
cessive tests, based on the Kuhlmann-Binet 


TABLE 11 
Test Mean Age Mean IQ 
L 2.2 116.8 
Ir 4.3 112.4 
III 7.0 114.8 
IV 13.5 107.1 


for foster children under 3 years and on 
the 1916 Stanford-Binet for older children. 
Subdivided further by age, the highest mean 
IQ was obtained at 1 year (120.1) and the 
lowest, in comparable groups, at 14 years 
(102.4). 

The conclusion was offered that the effect 
of superior foster home environment is 
shown in the results and also that in gen- 
eral the children exhibit higher test scores 
than would be expected on the basis of their 
familial origin. It is undoubtedly true that 
the foster parents are on the average su- 
perior to the true parents in social and 
edueational status. But the true fathers 
are representative of Iowa males in edu- 
cational attainment and perhaps not mark- 
edly inferior in occupational status if al- 
lowance is made for age factors. The chief 
stigma of the true parents seems to be in 
the IQ of the mothers. Intelligence meas- 
ures available for 63 cases show a mean 
IQ of 86, or slightly more than 1 SD be- 
low that of their adolescent children. Fac- 
tors to be considered in interpreting this 
diserepancy are (1) the validity of the 
mothers’ tests, administered at a time of 
probable emotional stress, (2) regression of 
the children to the mean, and (3) the prob- 
ability that the sample of mothers includes 
some cases of mental retardation of sec- 
ondary origin. If it is assumed that the 
difference between true mothers’ and chil- 


1949 is especially to be commended for the presenta- 
tion of the original data in complete form. 
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dren's IQ's ean be attributed wholly to the 
superior educational opportunities of the 
foster homes, this effect is apparently con- 
summated in early infancy, since the chil- 
dren's IQ's tend to diminish rather than 
to inerease after 1 year of age. 
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the Burks and Leahy studies. For this 
sample, Honzik (1952) has examined age 
trends in the correlation of children's IQ 
with the education of their own mothers 
(from whom they had been separated since 
early infancy). 


In Figure 14 these age 
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The correlational data furnished by Sko- 
dak and Skeels are easier to interpret than 
the data on IQ means. The children’s IQ's 
show approximately zero correlations with 
measures of the foster parents’ education. 
But the correlation with true mother’s in- 
telligence is significant at all ages beyond 
infancy, and in adolescence is of the order 
of 4, or only slightly lower than that in 


4. Correlations with mother’s education, in two studies. (After Honzik.) 


trends (A) are compared with similar cor- 
relations (B) for a sample of approximately 
200 Berkeley children living in their own 
families. The third curve, C, presents cor- 
relations between the adopted children’s IQ 
and the education of their foster mothers. 
The framework of environmental theory 
within which the Skodak and Skeels study 
was conducted would lead us to expect A 
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to be markedly lower than B and perhaps 
also lower than C. The obtained results, 
however, provide added evidence as to the 
relatively small weight of environmental 
factors in producing parent-child resem- 
blances in the variables studied. 

One of the most important types of re- 
search to be conducted in the future will 
involve the placement of foster children on 
the basis of a planned experimental design, 
rather than the study of children whose 
location has been previously determined by 
uncontrolled and incompletely known fae- 
tors. To appraise the results of such an 
investigation, it would be necessary to have 
intelligence tests of all the true and foster 
parents, a goal that has never yet been 
reached, The intelligence of the children 
should be observed cumulatively, and a cu- 
mulative inventory should also be main- 
tained of relevant environmental factors in 
and outside the home. Previous studies, 
which are necessarily inconclusive at many 
points, may be regarded as preparing the 
ground for more thorough and better-con- 
trolled investigations which still remain to 
be conducted. Barker (1951) has pointed 
out that although we are now ready for 
such an investigation and that it could lead 
to solving an important social problem, the 
cost would be much greater than any 
amounts now available for research in child 
development. 

So much has been written on the topic 
of environmental influence that it has not 
been possible within a single chapter to re- 
view all the significant reports and diseus- 
sions or even to refer to all the principal 
methods of approach. Little mention has 
been made, for example, of studies of fee- 
ble-minded or gifted children, of the men- 
tal growth of institutionalized children, or 
of mental growth or achievement gauged in 
other ways than by intelligence tests. Ref- 
erence has been given, however, to numer- 
ous other sources in which further materi- 


als ean be found. A topie as yet very in- 
completely studied involves the relationship 
between intelligence and personality and the 
effect of variations in emotional adjustment 
and personal integration upon the nature 
and the efficiency of mental functioning.’ 

In its social import the nature-nurture 
problem extends not merely into every 
branch of education but also (because of 
the differential birth rate) into the field 
of population and social plarming. It is 
evident that the approach to this problem 
has, sinte 1930, led to striking improve- 
ments in research method and to a clearer 
awareness of the complexity of the 
with which we must deal. When we seek 
a better understanding of human potenti- 
alities in intelligence, we are at the same 
time appraising the róles which environ- 
mental factors can play in the functional 
development of our capacities for adapta- 
tion. It must be emphasized that this is 
an extremely varied task. Future research 
must address itself not to a single ultimate 
solution of the problem but to an exami- 
nation of its many aspects, in many spe- 
cifie situations. 
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CHAPTER 11 


THE ADOLESCENT 
Jonn E. Horrocks 


Historical Background 


There are many possible approaches to 
the study of human development. The ap- 
proach may be that of the psychologist, the 
sociologist, the anthropologist, the biologist, 
the physician, or the educator, Within each 
of these disciplines, in turn, are different 
ways of considering development, depend- 
ing upon the bias of the investigator and 
his purposes in engaging in its study. Con- 
sideration may be in terms of a large and 
significant area of growth and development 
as personality, social behavior, intellectual 
growth and decline, physical increment, or 
physical or physiological functioning. Cus- 
tomarily, the modern study of development 
has tended to become segmented into the 
study of chronological age groups in terms 
of growth, behavior, and problems of a 
given age group as the neonate, the pre- 
school child, the “middle child,” the pre- 
adolescent, the adolescent, the adult, and 
the senescent. It has been recognized, how- 
ever, that such age distinctions are at best 
arbitrary, that there is much overlapping, 
and that no one age group may be fully 
considered without recognizing its antece- 
dents in an earlier age or its implications 
for a later one. Still, for pragmatic as 
well as research purposes large age divi- 
sions haye been found a practical method 
of approaching the study of development. 
Children of a given age range, for example, 
are usually to be found in school together, 
associating with each other, and confronted 


by many common physical and culturally 
engendered problems. 

Adolescence has been one of the major 
age areas widely studied by those interested 
in development. Historically, in all cul- 
tures and in all eras adults have been ex- 
ceedingly interested in the activities and 
welfare of their children. This interest has 
partly stemmed from a concern with the 
immediate welfare of children, It has also 
been a product of the longer national and 
cultural desire for perpetuation and recog- 
nition that children must some day assume 
the responsibility of carrying forward the 
tasks begun and the institutions erected by 
their elders. 

From earliest historical times one finds 
discussions and descriptions of the second 
decade of life. Aristotle described the ad- 
vent of puberty and its associated physical 
changes. In his Rhetoric he dwelt at length 
upon the psychological aspects of the pe- 
riod, particularly as they offered a contrast 
to the characteristics of people of more 
mature years. In his Historia Animalium 
he discussed puberty specifically in terms 
of its physical concomitants, including an 
extended description of the appearance and 
effect of secondary sex characteristics. Fol- 
lowing Aristotle various authors discussed 
the period of puberty, although their ac- 
counts, like his, whereas often observational, 
were subjective and speculative and led to 
generalizations that were never subjected to 
experimental or other objective verification. 
Also, while in many eases the period of 
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puberty was not actually written about, it 
was officially observed and celebrated in 
cultures ranging from the most primitive 
to the most advanced. The Roman feast 
of the liberalia during which 16-year-old 
males assumed the toga virilis, and the 
later Christian eustom of confirmation dur- 
ing the period of puberty, are cases in point. 
Writers have accorded youth a prominent 
place in romance and poetry, in biography, 
and even in philosophy. Plato in his Dia- 
logues, although primarily concerned with 
adults, includes discussions that embody the 
point of view of youth. Socrates’ talk with 
Lysis in which Lysis complains to him that 
even his father’s servants are allowed to 
drive the family horses while he is not al- 
lowed to do so is reminiscent of the present- 
day youth who has a similar grievance about 
the family car. Playwrights and novelists, 
interested observers of their times, have in- 
cluded descriptions of youth down through 
the ages, ranging from the lengthy story of 
Telemachus, the only son of Ulysses, which 
is told in the first four books of the Odys- 
sey, to the more modern writings of Tar- 
kington (1916), Remarque (1928), Marks 
(1936), and Maxwell (1945). Libby (1901) 
in a study of the incidence of adolescents 
in Shakespeare estimates that there are 
“seventy-four interesting adolescents among 
the comedies, forty-six among the trage- 
dies, and nineteen among the histories.” He 
notes that there are in particular “thirty 
characters who, either on account of direct 
references to their age, or because of their 
love stories, or because they show the emo- 
tional and intellectual plasticity of youth, 
may be regarded as typical adolescents.” 
Such considerations of adolescence were, 
of course, literary or speculative and were 
neither scientific nor systematic in nature, 
nor did they approach the problem from 
the framework of any discipline such as 
psychology, The nearest approach to a 
consideration of adolescence from a system- 


atic point of view within an organized area 
of knowledge occurred in the work of edu- 
eators or people interested in the education 
of youth. Francke during the seventeenth 
century delivered a series of lectures at the 
University of Leipzig under the title “The 
education of boys and pubescents” (De in- 
formatione aetatis puerilis et pubescentis). 
Rousseau, probably influenced by his own 
youth, showed eonsiderable interest in the 
time of pubescence and recognized clear-cut 
periods of development. He noted that the 
most crucial event in ontogenesis is the 
emergence of sex, and he wrote at length 
in Emile upon the period from 12 to 15, 
which he called “The Age of Reason.” 
Herbart in the early years of the nine- 
teenth century, noting that the ages from 
10 to 17 constitute the period of greatest 
susceptibility to instruction, pointed out 
that the development of the individual re- 
capitulates not only the phylogenetic stages 
of development but the cultural ones as 
well, 

The real impetus to the study of devel- 
opment, however, grew out of the work of 
the nineteenth century evolutionists follow- 
ing Darwin, who, seeking all available evi- 
dence to support their theories, felt that 
in the study of childhood would be found 
the needed evidence. G, Stanley Hall, after 
Herbert, was one of the first psychologists 
to give really serious and prolonged con- 
sideration to adolescence as such. His two- 
volume work Adolescence summarized his 
own thinking and extant research and set 
the pattern for whatever work was done 
on adolescence for the quarter-century fol- 
lowing its publication in 1904. 

The possibility of a two-volume treatise 
on adolescence in 1904 indicated that a 
field already existed and that much prior 
work had been accomplished. Such was 
the case, for an examination of the litera- 
ture for the 15 years immediately preced- 
ing Hall’s book reveals a respectably large 
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group of publications on adolescence. Of 
this material a great deal, although by no 
means all, was due to the work of Hall 
and various of his students. In 1882 in 
an article on the moral and religious train- 
ing of children Hall had indicated the psy- 
chological nature of the adolescent and 
stressed the importance of a careful study 
of the period. Following a similar line of 
rensoning Burnham wrote in 1891 that "a 
study of the psychology of adolescence 
should form a part of the education of 
every teacher in the higher institutions. 
The subject should be studied scientifically 
from the standpoint of physiology, anthro- 
pology, neurology, and psychology, and in 
its ethical, social, and pedagogical founda- 
tions.” Burnham in his 1891 study used 
questionnaires, diaries, and autobiographical 
accounts in studying subjects’ reactions as 
to the kind and nature of problems which 
they encountered during adolescence. 

In 1893 Daniels described what he be- 
lieved to be the psychological aspects of 
adolescence, anticipating a present-day trend 
with a description of puberty ceremonies in 
primitive cultures. In 1897 Lancaster ap- 
proached the study of adolescence through 
an analysis of published biographies and the 
administration of questionnaires. Starbuck 
in 1899 published a book, The Psychology 
of Religion, which, although only incident- 
ally concerned with adolescence, did ad- 
vance the hypothesis that a close relation 
exists between the advent of adolescence 
and religious conversion. 

A great many of those writing on ado- 
lescence were following Hall’s lead. Like 
his, their early work was often speculative 
and observational or dependent on a nor- 
mative survey of a selected sample. There 
was often a tendency to attempt to fit 
what was observed into the pattern of evo- 
lutionary theory or to interpret data in 
terms of an a priori point of view. Under 
such a system errors of judgment and of 


fact sometimes occurred, some of which 
were for many years perpetuated in the 
textbooks, like the “rebirth” theory of ado- 
lescence, the Sturm und Drang hypothesis, 
and the preoccupation with proving that 
“ontogeny recapitulates phylogeny.” De- 
scribing the inception of adolescence Hall 
(1904) wrote: “Adolescence is a new birth, 
for the higher and more completely human 
traits are now born, The qualities of body 
and soul that now emerge are far newer. 
The child comes from and harks back to 
a remoter past; the adolescent is neo-ata- 
vistie and in him the later acquisitions of 
the race slowly become prepotent." Among 
the earliest means of investigating adoles- 
cence, growing out of the Hall tradition, 
were the study of the biographies of the 
great (Yoder, 1894; Swift, 1903), direct 
conversations with adults about their child- 
hood experiences and impressions (Lancas- 
ter, 1898), analyses of the experience of 
adolescents in literature (Libby, 1901), and, 
of course, the ubiquitous normative survey. 

However, some of the most objective and 
carefully controlled published work on the 
adolescent period antedated Hall in its ori- 
gins, although its interest was a specific as- 
pect of biogical development rather than 
the wider and interrelated picture that was 
of interest to Hall and his associates, An 
example of this specific interest was the 
attention given to the phenomenon of pu- 
berty in women on the part of a group 
of French medical workers during the first 
half of the nineteenth century. Various 
monographs appeared which dealt with 
feminine puberty from a medical and 
physiological point of view, although even 
such sources were not free from a tend- 
ency to overgeneralize, The most prolific 
writer on this topic, however, was Roberton, 
who published a series of articles on the 
advent of puberty in women. Although 
Roberton’s identification technique, that of 
direct questioning, would not be acceptable 
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as a method today, his results more nearly 
approximated modern findings than any- 
thing published to that time. After es- 
tablishing, by direct questioning of a large 
sample of women, the age of advent of 
puberty as 13.75 with a range from 11 to 
20 years of age (1831), he published com- 
parative data on the advent of puberty in 
various eultures (1842, 1845a, 1845b, 1846, 
1848). In these studies he challenged the 
then prevalent opinion that the advent of 
puberty in tropical countries is earlier than 
it is in nontropieal countries. Roberton’s 
findings on climatic relationships with the 
age of sexual maturity have since been veri- 
fied by studies such as those of Mueller 
(1932) and Mills (1937) which indicate that 
faetors of nutrition and a generally favor- 
able environment rather than climate are 
the decisive factors tending to hasten the 
onset; of puberty. 

Correspondingly, many of the conclusions 
and points of view of Hall and his stu- 
dents at the turn of the century have also 
been confirmed by later objective studies, 
although many of them have not. The 
comparison is not too adverse, however, 
when it is realized that Roberton was con- 
sidering one aspect of adolescence and that 
in very specific terms, whereas Hall and 
his associates were trying to interpret and 
explain all of human behavior as it occur- 
red in individuals during the second decade 
of life. It is characteristic of any science 
that later investigators are able to profit 
by new and improved techniques, a greater 
amount of knowledge, and whatever mis- 
takes their predecessors may have made. 


Present-Day Trends 


In the years following 1904 Hall’s -work 
continued to set the pattern for work on 
the psychology of adolescence. Later work 
tended to differ mostly in refinement of re- 
search techniques, in a more objective ap- 


proach, and in the gradual replacement, of 
the old storm and stress theory with the 
point of view, initially supported largely by 
anthropologists such as Mead ( 1928a, b), 
that adolescence is not necessarily a time 
of storm and Stress unless the adolescent 
finds himself in an environment which pre- 
sents continuing restrictions and frustrations 
for which the individual is unprepared and 
for which he has no ready solution. Mod- 
ern psychology takes the position that ad- 
justment and freedom from storm and stress 
is a matter of a facilitating environment. 
If the environment is such that the ado- 
lescent can gradually be inducted into ex- 
periences for which he is prepared and with 
which he is able to cope, if he is allowed 
to assume responsibility and play a mature 
rôle when he is ready to do so, and if 
there is a real effort on the part of adults 
to accept his interests and, where possible, 
to meet his needs, the adolescent will find 
his transition into maturity comparatively 
smooth and uncomplicated. Modern psy- 
chology equally recognizes, however, that 
the adolescent is a human being before he 
is an adolescent. It is recognized that the 
adolescent will encounter problems and dif- 
ficulties as any human does, but in this 
he has the company of people of all ages, 
The point of view is that any period of 
life has its problems and that no one pe- 
riod may be selected as more peculiarly a 
time of involvement than any other period, 
unless the culture makes that particular pe- 
riod one that is beset by culturally en- 
gendered problems to which it is especially 
difficult to adjust. This point of view does 
not deny, however, the fact that an adoles- 
cent is undergoing very definite physical 
changes, that those changes do lead to new 
feelings and ways of life, and that they do 
pose problems to which the individual must 
adjust. One of the earliest full-length state- 
ments of this point of view as a psycholo- 
gist interprets it appeared in a book written 
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by Leta Hollingworth in 1928, and although 
her statements were largely undocumented 
by research the point of view has had am- 
ple confirmation in numerous studies, of 
which Dimock’s (1937) represents a good 
example. 

Today studies of adolescence typically 
tend to be concerned with the relation of 
age and various behavioral characteristics, 
the subjects being rather few and selected 
more or less upon the basis of availability. 
Adequate sampling is rare. Replication sel- 
dom occurs, and investigators tend not to 
relate their studies to others already made 
in the aspects of adolescence which they 
are studying, although this last is more 
likely to be true of studies concerned with 
activity and interest than of studies in the 
area of physical development. 

Among psychologists engaged in the 
study of adolescence there have tended to 
appear two contrasting interests. One con- 
fines itself largely to the study of develop- 
ment with partieular referenee to linear, 
areal, and ponderal increments, skeletal 
growth, physiological change, and capacity 
for physical endeavor. The other is chiefly 
interested in problems of personality and 
social and emotional growth. A third 
group, borrowing freely from the first two, 
has been particularly interested in the ado- 
lescent’s learning and intellectual problems 
in school and elsewhere. There is, of course, 
great overlapping in these three areas. Ex- 
cept for a few psychologists the distinctions 
have never been clearcut, but it may fairly 
be said that most workers in the area rep- 
resent one of the three biases of approach 
no matter how much they may recognize 
and respect the validity of the other two. 
As a matter of fact, in many studies such 
as those by H. E. Jones (1943, 1949) there 
is a deliberate effort to integrate the three 
approaches and to show their interrelation- 
ships. Such integrations have been made 
possible particularly by long-term studies 


such as the California and Harvard Growth 
Studies and the longitudinal research car- 
ried on by the Fels Foundation. 

Tn terms of data collection the two most 
often-used approaches to the study of the 
adolescent period are the longitudinal and 
the cross-sectional. It is recognized that 
the longitudinal approach is for many pur- 
poses the superior technique, but for rea- 
sons of expense and time the majority of 
studies are cross-sectional and are for the 
most part confined to normative surveys 
or studies of relationships. The longi- 
tudinal approach probably finds its most 
frequent use in large research centers where 
funds and facilities are available, although 
a number of short-duration longitudinal 
studies, restricted usually to one or two 
variables, have been made by private in- 
vestigators and by graduate students doing 
thesis research. Occasionally a time span 
longitudinal study of a psychological vari- 
able which uses a series of cross-sectional 
samples of individuals of the same age 
appears. An example of this approach is 
Pressey's (1946) study of changes in col- 
lege and high school students’ fears and 
worries with the passing of historical time. 
An increasing number of community-wide 
studies of youth have been appearing in 
the literature, such as those by Stendler 
(1949), Hollingshead (1949), and Reed 
(1950), following the earlier pattern set 
by the Lynds in 1929 and 1937. 

Ordinarily research in adolescent, psy- 
chology is prosecuted without reference to 
systematic theory. The proposed Wright- 
Barker study (1950), partly based on 
Lewinian eoncepts, is in contrast to this, 
however. As a rule, also, research on ado- 
lescence has seldom appeared in the form 
of the classic experimental design of com- 
parison of an equated control and experi- 
mental group following an interpolated situ- 
ation. A survey of the current literature 
of adolescence reveals a tremendous number 
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of more or less interrelated facts, many of 
them based on exceedingly dubious re- 
search, a number of more or less tested gen- 
eralizations, and a lack of integration and 
verification of existing findings in the area. 
Two of the most pressing needs for future 
research on adolescence are the selection of 
adequate and representative samples and 
the replication of studies. 

A complicating factor in research on the 
adolescent period is the frequency with 
which findings become “dated” as changing 
times present new situations and new prob- 
lems. In the quarter of a century that 
followed 1925 the adolescent living in the 
United States experienced a most extraordi- 
narily wide and varied sequence of environ- 
mental changes. Immediately following 
1925 he lived in a country characterized by 
prosperity and pervaded by optimism and 
the last dregs of the “jazz and gin” era. 
World War I was close enough in the past 
to be more than a mere historical memory, 
and the future held great promise as most 
people interpreted it. The early 1930’s re- 
versed this trend as the country found itself 
beset by a depression, and, with full justifi- 
cation, pessimism and uncertainty filled the 
air. Those were the days of youth move- 
ments, the CCC, the WPA, all shades and 
varieties of liberalism, the Lincoln Brigade, 
and wandering gangs of homeless and hope- 
less youth. It seemed to many people at 
the time that there could be no future 
worth living. Certainly the old securities 
and many of the old ways of life were gone. 
Then eame the increasingly good times of 
the late 1930's with dawning hope for the 
future, marred, however, by increasing in- 
ternational tension. By the early 1940's 
the international situation had deteriorated 
to the point where the future, particularly 
for the younger members of the population, 
became once more a time of uncertainty 
and fear. World War II brought for youth, 
whether they were in military service or 


too young to serve, new ways of life, new 
values, and new problems of adjustment. 
Increased mobility, deterioration of family 
life, death, and, for many, new sources of 
wealth posed their problems. It was a 
time when American youth at Guadalcanal 
and on many another battlefield answered 
the contemptuous charge of “softness” and 
“indecision” that their upbringing was sup- 
posed to have engendered, Peace in 1945 
brought new hope, and a fine future ap- 
peared to stretch optimistically ahead. 
Times were good, education was made pos- 
sible for many, and the “veteran problem” 
seemed possible of solution. The dream 
faded in the midst of gathering interna- 
tional tension, and as youth faced a na- 
tional draft and universal military service 
the future again became uncertain as Amer- 
icans once more existed in a period of ten- 
sion complicated by a new kind of pros- 
perity. 

It should not be assumed that youth liv- 
ing in the United States were alone in the 
transitions and difficulties which have been 
described. Youth all over the world have 
faced crises of the same period of history, 
and in many countries their problems have 
made those of children in the United States 
look simple and uncomplicated. 

Of course, no single person was an ado- 
lescent during this whole 25 years of change 
and counterchange, but large numbers of 
living Americans as well as others all over 
the world did pass their years of adoles- 
cence in one or more of these periods and 
may be thought of as products of their 
times, Certainly the literature on adoles- 
cence since the 1920’s records the impact of 
the times upon the children who lived dur- 
ing them. For that reason, much of the 
literature on adolescence is dated, and one 
must interpret it in terms of generalities 
rather than specifics. Thus, an article on 
adolescent attitudes written in 1932 has 
comparatively little significance for the 
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present except to indicate that “things are 
different.” Such an article does, however, 
have a general significance, if one interprets 
it as a generalization as to how a given 
period or situation may affect behavior and 
attitude. On the other hand there are also 
many articles that cover aspects of adoles- 
cence little affected by time or condition, 
for example, interest in the opposite sex and 
various growth phenomena. It must be re- 
membered, though, that even such appar- 
ently stable phenomena may assume new 
forms and means of expression, as in the 
case of interest in the opposite sex and the 
effects of changed diet and environmental 
conditions upon growth and development. 

For these reasons the present discussion 
has attempted, wherever possible, to base 
its points upon the literature appearing 
after 1940. Earlier studies are used only 
because of certain insights and interpreta- 
tions they provide in considering youth to- 
day, because comparable studies have not 
been made in recent years, or because they 
represent recognized landmarks in the lit- 
erature. As a matter of fact the writer 
believes that a complete psychology of ado- 
lescence could be based entirely on studies 
made subsequent to 1945. 


Definition of Adolescent Psychology 


Adolescence has been defined as that time 
of life when an immature individual in his 
teens approaches the culmination of his 
physical and mental growth. Physiolog- 
ically an individual becomes an adolescent 
with the advent of puberty and the ability 
to reproduce his kind. Chronologically 
puberty generally occurs in girls between 
the twelfth and the fifteenth years with 
a range of about 2 years on either side of 
these figures. For boys puberty tends to 
occur from 1 to 2 years later than it does 
for girls. Investigators differ in measures 


of variability and central tendency which 
they cite depending upon the nature and 
circumstances of their sample (Ellis, 1948, 
1947; Hogben, Waterhouse, and Hogben, 
1948; Crampton, 1944; Schonfeld, 1943; 
Dearborn and Rothney, 1941; Shuttle- 
worth, 1937, 1939; Dimock, 1937; Hardy 
and Hoefer, 1936). Psychologically and 
chronologically adolescence ends with the 
attainment of a consistent and compara- 
tively widespread level of maturity. The 
development of such maturity is a slow 
process, and there now exists no means 
whereby it is possible to measure whether 
an individual has attained such a level. It 
is ordinarily assumed that most individuals 
have attained at least a moderate degree 
of psychological maturity by the time they 
are in their early twenties and that they 
are then adults rather than adolescents. 
For some people, however, psychological 
maturity never does arrive, with the re- 
sult that they extend their adolescence 
throughout their later years. 

Hence, the beginning of adolescence is de- 
fined in physiological terms and its duration 
and cessation in psychological terms. How- 
ever, since the definition and implications 
of psychological maturity are controversial 
and display wide variations from individual 
to individual it is unsafe to make generali- 
zations about the end of adolescence. The 
permissive limits seem to rest on the as- 
sumption that most individuals can be ex- 
pected to attain the necessary integration 
of maturity by the time they are well into 
their twenties. 

As a matter of fact, the cessation of ado- 
lescence is in reality governed by the cul- 
ture in which an individual lives. If the 
culture is such that it allows the individual 
to exercise responsibility early and to as- 
sume the róle of an adult, then his maturity 
is hastened. If the culture is such that it 
denies responsibility and shelters the indi- 
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vidual throughout his teens, then maturity 
tends to be retarded, at least for the ma- 
jority. In western culture people tend to 
attain maturity at a much later date than 
in less sheltered cultures or in earlier his- 
torical times when children assumed adult 
responsibilities at what today appears a 
fantastieally early age. 

Considerable psychological and anthropo- 
logical writing has attempted to draw par- 
allels between western culture and the vari- 
ous primitive cultures of the South Seas, 
Africa, the American Indians, and various 
other peoples. Such studies usually take as 
their base an investigation on a specific 
primitive culture which is then contrasted 
with selected aspects of western culture 
(Whiting, 1941; Lee, 1940; Erikson, 1940; 
Boas, 1938; Mead, 1928; Malinowski, 
1927). Such parallels began by drawing 
analogies between cultures and later were 
used negatively to question psychological 
assumptions growing out of observations of 
western culture. It became fashionable to 
speak broadly of “western culture” vs. 
“primitive culture.” A danger in such 
broad comparisons was pointed up by stud- 
ies such as those of Beaglehole (1940) and 
Evans-Prichard (1934), which emphasized 
the great complexity and diversity of primi- 
tive or preliterate cultures. One cannot 
properly speak of primitive culture per se 
but only of a specifie localized aspect of a 
given primitive culture. Such is equally 
true for western culture. One cannot prop- 
erly assume, for example, a given situation 
as being true of all the United States any 
more than one can assume a situation to be 
true of all Europe. Contrasts between 
American youth and German youth, for 
instance, are probably too broad. Intra- 
cultural differences may well be greater 
than intercultural differences among west- 
ern culture as well as among primitive 
cultures, 


Major Aspects of Adolescence 


In general, wherever adolescents are to 
be found there are five major focal points 
around which problems of behavior and 
adjustment tend to cluster, They may be 
thought of as points of reference from 
which to view adolescent growth and devel- 
opment and may be summarized as follows: 

1. Adolescence tends to be a time of 
seeking status as an individual. There is a 
tendency to attempt emancipation from 
childish submission to parental authority 
and in general a struggle against relation- 
ships with adults in whieh the adolescent 
is subordinated on the basis of inferiority 
in age, experience, and skill. It is a period 
of emerging and developing vocational in- 
terests and of striving toward economic in- 
dependence, 

2. Adolescence tends to be a time when 
peer group relations become of major im- 
portance. The adolescent is usually most 
anxious to attain status with, and recog- 
nition by, his age mates. He tends to de- 
sire intensely to conform to the actions and 
standards of his peers. It is also a time of 
emerging heterosexual interests that bring 
complexity and sometimes conflict to emo- 
tions and activities, 

3. Adolescence is a time of physical de- 
velopment and growth that forms a con- 
tinuous pattern common to the race, but 
idiomatic to the individual. During this 
period there is a rapid altering of the body 
and a revision of the body image and ha- 
bitual motor patterns. Tt is during this 
time that physical maturity is attained, 

4. Adolescence tends to be a time of in- 
tellectual expansion and development and of 
academic experience. The individual finds 
himself in the position of having to adjust 
to increasing academic and intellectual re- 
quirements. He is asked to acquire many 
skills and concepts useful at some future 
time but often lacking immediate motiva- 
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tion. It is a time when an individual is 
gaining experience and knowledge in many 
areas and is interpreting his environment 
in the light of that experience. 

5. Adolescence tends to be a time of de- 
velopment and of evaluation of values. 
The quest for the controlling values around 
which the individual may integrate his life 
is accompanied by an increasing awareness 
of “self,” a development of self ideals, and 
an aeceptance of self in harmony with those 
ideals. It is a time of conflict between 
youthful idealism and reality. 

In considering the foregoing points of ref- 
erence it is well to recall that, even though 
the growth and development of all people 
follow a similar pattern, there are wide in- 
dividual variations within the pattern. 
Such individual variations are often the 
most significant aspects in the considera- 
tion of any given individual. 


Biological Aspects of Adolescence 


Adolescence is a time of growth and dif- 
ferentiation. In some areas of develop- 
ment, it is just as much a time of cessation 
of growth or the initial attainment of ma- 
turity. For most of the growth processes, 
rapid growth in infancy and early child- 
hood is followed by a plateau or a period 
of slow growth until just before pubescence. 
At that time there is usually a spurt of 
rapid growth succeeded by less rapid growth 
and gradual deceleration of the growth 
curve until middle or late adolescence. In 
late adolescence most growth curves reach 
an asymptote or in the case of functions 
such as mental development start a long, 
gradual decline that progresses throughout 
maturity. In some cases, such as the 
thymus, the decline is extremely rapid. 

Physical changes have a great deal of in- 
fluence upon social and psychological be- 
havior. If physical change were simply a 
matter of changing structure and function, 


one could describe them and pass on to 
other topics. From the point of view of 
behavior, however, the matter is not so 
simple; actual structural or functional 
change is only the beginning, from which 
stem considerable changes in social behav- 
ior, in attitude toward self and others, and 
in those things which the adolescent feels 
have value for him. Bayley (1941) and 
H. E. Jones (1949) have indicated the ef- 
fects of the rate and direction of maturing 
and of the development of strength upon 
an adolescent’s social acceptance and status 
and upon his personal adjustment. 

Various studies have revealed over-all 
patterns of growth and have cited their 
findings in terms of curves of growth and 
decline. One may speak of general curves 
of growth, as for example, height or weight, 
and even deseribe their course and general 
nature. However, there are great individ- 
ual differences, and these differences are to 
be found not only in persons but also in 
groups. Studies sometimes cite growth pat- 
terns for a general population group and 
sometimes for a sample selected from a 
group of individuals deviate in one or more 
growth factors. Shuttleworth (1938, 1939) 
and Dearborn, Rothney, and Shuttleworth 
(1938) in the Harvard Growth Study di- 
vided their sample into a number of homo- 
geneous groups in respect to the advent 
of first menstruation. In the analysis of 
data they considered each of these homo- 
geneous groups as a separate and distinct 
population. Bayley (1943a, 1943b) and 
H. E. Jones (1949, 1939) in the California 
Growth Study dealt with early- and late- 
maturing samples based on skeletal age. 
Other investigators have used similar de- 
vices. 

Findings indicate that there is no one 
standard growth curve. Different organs 
and different parts of the body grow and 
develop at different rates of speed, and the 
eurves of their growth take different forms, 
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with considerable variations occurring from 
person to person. In twenty-two dimen- 
sions of growth used in the Harvard Growth 
Studies, Shuttleworth (1939) noted that 
each generated a characteristic pattern 
which was in most cases unmistakably dif- 
ferent from the pattern of every other di- 
mension. He further noted that the growth 
pattern for each dimension was recognizably 
similar for both sexes, for all menarcheal 
and age of maximum growth groups, and 
for ehildren of North European or Italian 
stock, Certain common elements did exist 
in the growth curves of all twenty-two di- 
mensions studied. Most important of these 
was the existence in each dimension of two 
major growth cycles consisting of accel- 
erating and decelerating phases. However, 
the growth trends of the twenty-two di- 
mensions were not synchronized in that the 
growth phases of the first cycle were ini- 
tiated at different ages and were of differ- 
ent durations. 

Physical growth has commonly been stud- 
ied by measuring growth increments in the 
various internal and external organs of the 
body. Most common of the measurements 
is the linear measurement of the length and 
width of growth increments or dimensions. 
Such linear growth may be most clearly 
observed and compared in measurements of 
standing height and sitting height. Second 
of the measurements is areal or CTOSS-sec- 
tional measurement, which concerns itself 
with areal inerements or increases in body 
mass or volume. Such measurements most 
commonly inelude the areas of various sur- 
faces of the body, chest dimensions, and 
girth of arms, legs, and hips. Third is 
ponderal measurement, which is concerned 
with growth in body or single-organ weight 
and mass. Over-all weight is an example 
of such measurement and is considerably 
influenced by deposits of fatty tissue. 

Quite specific differences in growth pat- 
terns are observed when they are considered 


from the aspect of areal as compared to 
linear or ponderal growth. One of the 
more outstanding contrasts occurs in in- 
creases (in relative postnatal increments) 
which take place between birth and early 
maturity. For example, growth in stature, 
which is one-dimensional, is 3.5 fold; that 
is, an individual increases in height 3.5 
times his height at birth. In surface area, 
which is two-dimensional, growth is 7 fold. 
And finally, in weight, which is three-di- 
mensional, the increase is 30 fold. 

Growth in Height and Weight. When 
ponderal increments of body weight are 
compared with linear increments of stand- 
ing height, much the same course of growth 
is presented. Boys tend to be somewhat 
taller than girls and remain so until about 
10 years of age, at which time girls begin 
to forge ahead, and from 11 to 14 girls are 
taller than boys of the same age. But from 
shortly after 14 boys begin to forge ahead, 
and they maintain their superiority in 
height from that time on. This is, of course, 
the average picture. There are always 
some boys who are shorter than some girls, 
and vice versa. There are also considerable 
differences in the ages at which different 
children have their growth spurts or attain 
maximum growth. In general there is an 
acceleration in growth about 6 months be- 
fore the advent of puberty. In studies 
since the 1920's there has been a tendency 
to categorize subjects as early-, average-, 
and late-maturing, and to present data in 
those terms as being more representative of 
true individual growth patterns. Late-ma- 
turing children do not grow so fast as early- 
maturing children in terms of increments 
per year, but their growth Period does ex- 
tend over a longer period and continues 
after the growth of early-maturing children 
has ceased. There appears to be no corre- 
lation between final size and rapidity of 
growth either during the period of adoles- 
cence or before (Friend and Bransby, 1947; 
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Bayley, 1946; Bunak, 1940; Shuttleworth, 
1939; Meredith, 1935; Boas, 1932; Daven- 
port, 1926). Figure 1 presents average 
yearly increments of growth in standing 
height for early- as compared to late-ma- 
turing boys and girls. 
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1934; Collins and Clark, 1929; Pfuhl, 
1928). Figure 2 presents the average 
weight of a sample of American boys and 
girls from a study by Shuttleworth (1939). 

Thus, it may be seen that linear and pon- 
deral curves of growth present a number of 
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Ficurs 1. Average yearly increments of growth in standing height for early- as compared 
to late-maturing boys and girls (late and early categories determined by age of maximum 
growth). Adapted from F. K. Shuttleworth. The physical and mental growth of boys and 
girls aged 6 through 19 in relation to age of maximum growth, Monogr. Soc. Res. Child De- 


velpm., 4, No. 3, 1939, pp. 245-247. 


In respeet to weight, boys and girls tend 
to follow the same general course of growth, 
but girls tend to be lighter than boys to 
prepuberty. In the early part of puberty 
girls become heavier than boys, after which 
boys onee again become heavier, and they 
maintain their advantage of weight through- 
out maturity. The same prepubescent 
growth spurt occurs in both boys and girls, 
with girls averaging 1 to 2 years in advance 
of boys at that time. With weight as with 
height, age of maximum growth is an im- 
portant factor in assessing a given individ- 
ual’s relative status (Ellis, 1947; Ni, 1947; 
Shuttleworth, 1939; McCloy, 1938; Wetzel, 


similarities. "They both tend to follow the 
same double sigmoid eurve of growth, but 
in ponderal growth there is a greater in- 
crease in rate and a number of minor varia- 
tions preeeding puberty. With both height 
and weight there are great. individual differ- 
ences. One may not predict any given in- 
dividual’s height or weight from his age, 
but it is possible to eite average heights 
and weights for any given age. It is the 
individual that deviates markedly from the 
norm who is most likely to experience dif- 
ficulties of adjustment. 

Tn addition to studies of standing or over- 
all body height and of weight previously 
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cited, a number of investigations have been 
made of growth of sections of the body 
such as the arms, legs, trunk, neck, head, 
chest, hips, and thighs, Many of these 
studies are linear, but a number of them 
are areal; that is, they attempt to dis- 
cover actual changes in surface area rather 
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in another. A further difficulty is that 
different investigators may use different 
techniques of measurement, which make 
their findings show differences that would 
not actually exist if the same measurement 
technique was being used by all. Krogman 
(1950) has published a handbook which 
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Figure 2. Average growth trends in weight of 1458 boys and girls from the Harvard Growth 


Study. From F, K. Shuttleworth. 'The 
through 19 in relation to age 
1939, pp. 248-249. 


than in height or in width alone, Such 
areal studies are two-dimensional in con- 
trast to one-dimensional linear studies. 
Two things are to be remembered in in- 
terpreting studies of height and weight. 
One, as Gould (1938) points out, is that 
growth curves plotted from averages of dif- 
ferent sets of individuals mask individual 
spurts and cessations of growth. A second 
is that it is dangerous to generalize from 
one sample to another since both height and 
weight are conditioned by many environ- 
mental as well as internal variables which 
nay be present in one sample and missing 


explains how height and weight measure- 
ments may be made and interpreted, 
Relationships between Various Bodily Di- 
mensions. In considering the course of gen- 
eral growth a number of different parts and 
dimensions of the body are involved and 
must be taken into consideration. Bayley 
and Tuddenham (1942) note in their dis- 
cussion of adolescent body build that the 
relative proportions of the different parts of 
the body whieh determine body form or 
body build are of as great interest to the 
psychologist as such characteristics as 
height or weight. They cite the possibility 
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of relationships between physique and the 
various eomponents of personality and 
point out that "as a measure of nutrition, 
weight in relation to height does not take 
into account the wide differenees which 
exist in skeletal build and in the proportions 
of the body and its extremities." 

There have been various attempts at clas- 
sification of body build, ranging from the 
habitus phthisicus and habitus apoplecticus 
of Hippocrates to the somatotypes and 
measurement ratios of modern workers. 
McCloy (1938) notes that such classifica- 
tions generally attempt to arrange individ- 
uals along a continuum from a relatively 
tall, slender type at one extreme through 
an intermediate or “normal type" to a rela- 
tively short, stocky type at the other ex- 
treme. McCloy cites four general methods 
of classifying body builds which have found 
acceptance at one time or another, First 
is a general index number of body build 
derived by setting up a ratio between two 
different measures, usually with a measure 
of sitting or standing height as the denomi- 
nator; for example: (chest circumference) / 
height, (head length) /height, weight /height, 
(weight 34)/height, (stem length) /height, 
(hip width) /height. 

The second type of classification attempts 
to group individuals into two or more elear- 
cut categories. An example of this type of 
subjective classification is that of Stockard 
(1922-1923), who proposes three cate- 
gories: linear, intermediate, and lateral. 
Classifications based upon such arbitrary, 
diserete categories differ markedly from 
those of the ratio type. The ratio type are 
subjectively arrived at, and presuppose 
that body type may not be categorized into 
a few separate types but exist along a con- 
tinuum, and thus form a continuous distri- 
bution from one extreme to the other. 

The third type of classification, according 
to McCloy, is that of Kretschmer, who pro- 
poses a thin type called asthenie, a stocky 


type called pyknie, and various mixed or 
intermediate types. Kretschmer also pro- 
poses a deviate type which he calls ath- 
letie. The Kretschmer classifications have 
exercised considerable influence in sociolog- 
ical and psychological thinking, although 
this type of classification no longer finds 
acceptance among scientifie workers in the 
field of growth and development. 

The fourth type of classification is that 
of Draper (1930) and of Draper, Dupertuis, 
and Caughey (1945), who attempt to clas- 
sify individuals on the basis of predispo- 
sition to various kinds of diseases. Draper 
speaks of a tubercular type, a gastric-ulcer 
type, a gall-bladder type, and a pernicious- 
anemia type. Draper’s system is a medical 
one and has not found use among psycholo- 
gists in their studies of growth and develop- 
ment. 

Typical of present classification systems 
are those of Sheldon, Stevens, and Tucker 
(1942) and of Reynolds and Asakawa 
(1948), Sheldon’s endomorphie, mesomor- 
phie, and eetomorphie classification being 
probably the best-known system since 
Kretsehmer's. There are also various 
methods of appraising physieal fitness 
which use physical-relationship categories 
such as the Wetzel grid, the Baldwin-Wood 
age-height-weight tables, the Franzen and 
Palmer ACH index, and the Pryor and Stolz 
age-height-hip-weight standards, In an 
evaluation of the various appraisal pro- 
cedures in the use of body measurements 
in a school program Stuart and Meredith 
(1946) cited weight, stature, pelvic breadth, 
chest circumference, calf cireumference, and 
subeutaneous tissue thickness as consti- 
tuting the most useful indicators of physical 
status and growth progress. 

Although the various body classification 
types have found specifie diagnostic uses 
from time to time, the consensus appears 
to be that body typing is either not pos- 
sible or is at best misleading and imprac- 
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tieal. There is serious danger that our con- 
fidence in the validity of body typing and 
overgeneralization from data so obtained 
may lead to extremely unfortunate results. 
Bayley and Tuddenham (1942) observe 
that the quantitative treatment of body 
measures of large populations does not re- 
sult in a series of discrete "types" but 
rather that sueh measures are "distributed 
normally throughout a range of magnitudes 
for any dimension measured." "They fur- 
ther observe that, although there is a cor- 
relation among the various dimensions of 
the body, the correlation is "by no means 
perfect," and accurate predictions of an in- 
dividual’s proportions on the basis of a 
“type” classification is not feasible. From 
the psychologist’s point of view the most 
profitable procedure is that of observing 
individual deviations from the average in 
terms of their effects, for that person, on 
behavior and social acceptance, 
Interrelationships in Body Growth. In 
common with previously cited measures of 
the growth of weight and height, a marked 
prepubescent spurt is observed in the 
growth of many other bodily dimensions, a 
spurt which is characterized by sexual dif- 
ferentiation in the earlier and more rapid 
growth of girls, In girls there is greater 
growth in hip width, accompanied by sex 
differences in the distribution of fatty de- 
posits, and the appearance of secondary 
sex characteristics. Boys, on the other 
hand, despite a slow start, soon exceed girls 
in shoulder width; this fact is partly re- 
sponsible for the greater strength commonly 
possessed by boys, since their larger bony 
framework provides greater leverage for the 
operation of muscles. As previously men- 
tioned, the tendency is to present growth 
data in terms of whether the individuals 
being studied mature late, early, or at about 
the average time, Studies report that dif- 
ferent developmental rates and sequences 
exist where the rate of maturity is markedly 


accelerated. This appears to be particu- 
larly true of boys where bodily proportions 
are concerned, including the relation of sit- 
ing height to standing height, of width to 
length, and of hip width to shoulder width. 
The proportion of hip width and shoulder 
width is different for boys and girls. Girls 
are quite broad hipped; whereas the ratio 
between height and hip width in boys re- 
mains relatively constant, boys who mature 
late tending to have narrower hips than 
those who mature early. There appear to 
be no differences among girls in terms of 
the relation of early or late maturity to 
hip width, although quite definite differ- 
ences exist between early- and late-ma- 
turing boys and girls in the relationship 
between shoulder and hip width. Late- 
maturing individuals tend to have broader 
shoulders than early-maturing individuals, 
although this tendency is more marked in 
boys than in girls. Hence, one finds broad- 
shouldered, narrow-hipped late-maturing 
boys as compared to narrow-shouldered, 
broad-hipped, early-maturing boys (Muh- 
sam, 1947; Dublineau, 1944; Bayley, 1943a, 
1943c, 1941; Simmons and Greulich, 1943; 
Schmidt-Voight, 1942; Bayer, 1940; Zeller, 
1939; Stone and Barker, 1937; Carey, 
1936). 

Strength and Physical Development. 
Closely associated with an individual's 
growth and development are his physical 
fitness, physieal coordination, and motor 
development. Such matters are of great 
importance to adolescent males, The typ- 
ical adolescent boy is expected to fit the 
“manly,” physically active, physically adept 
stereotype of boyhood. He stands to gain 
prestige and social acceptance through ath- 
letie ability in competitive sports. It is 
expected that a boy will be interested in 
participating in sports and physical activi- 
ties and that he will have the stamina and 
ability to implement his interest, An ado- 
lescent who lacks such interest, ability, and 
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stamina is confronted by many difficulties 
of acceptance in his peer relationships and 
even in many of his relationships with 
adults. Where physical activity and inter- 
est are lacking the adolescent boy must 
compensate strongly in other directions, 
but such compensations have their limita- 
tions and overcompensation may even mili- 
tate against him. Various investigators 
(H. Jones, 1948; Bower, 1940; Cowell, 
1935; Thrasher, 1927) have pointed out the 
social acceptance value for boys of athletic 
skill, “gameness,” strength, ete. 

Various Means of Assessing an Individ- 
ual's Physical Fitness and Strength Poten- 
tial. Such measures are usually summed 
up in a descriptive index number repre- 
senting an over-all picture of physical 
status or potential. Typically included are 
measures of grip, leg strength, push and 
pull, jumping, running, and other tasks 
which involve moving either the whole body 
or a part of it. Among such attempts at 
measurement have been those of Larson 
(1941), Cozens (1936), MacCurdy (1933), 
McCloy (1932), Brace (1927), Rogers 
(1927), Garfiel (1923), and Sargent (1921). 
No single test of physical fitness appears 
to offer a satisfactory index. Present pro- 
cedure favors a combination of tests with 
emphasis upon dynamie measures such as 
field and track events. 

Strength normally increases at a rapid 
pace during the first 20 years of life, but 
at varying rates from year to year. In 
general it is particularly accelerated after 
the sixth year. H. E. Jones (1949) notes 
that the development of strength during 
childhood and adolescence is more conspic- 
uous than any other aspect of physique and 
that, whereas one-third of an individual's 
height is aequired after his sixth. year, ap- 
proximately four-fifths of his strength is 
acquired after that time. Jones hypothe- 
sizes that such rapid changes in strength 
Possibly indicate that strength will show 


sensitive responses to accelerant growth 
factors in adolescence and may well have 
practical use as partial indicators of the 
status of other growth factors. Meredith 
(1935) notes that in the Iowa studies, with 
the exception of weight, strength possessed 
a coefficient of variation some 2 to 5 times 
greater than any other measures used. 

In speaking of the acceleration of the 
growth curve for boys. H. E. Jones (1944) 
notes that boys are twice as strong at 11 
as they are at 6, and that their manual 
strength increases 100 per cent from 11 to 
16. This growth picture has been charac- 
teristic of most of the studies made of the 
development of strength of grip (H. E. 
Jones, 1949; Meredith, 1935; Metheny, 
1941). In so far as the various studies 
reveal differences, the differences tend to 
be in levels of strength achieved at various 
ages rather than in the course and nature 
of the growth curve itself. 

There appears to exist a general curve 
of growth for strength. Not only do the 
various measures of strength tend to show 
similar curves of growth, but there are 
also high correlations between the course 
of development of strength and the de- 
velopment of other physical features of the 
body. This last is not unexpected when it 
is remembered that strength depends upon 
the tangible physical features through 
which it operates and without which it 
would remain nonexistent. Meredith’s 
(1935) finding, for example, that both 
strength of grip and weight displayed 
marked acceleration when the boys he 
studied reached 13 years may be taken as 
evidence of a functional relationship. 

Since strength may be thought of as a 
function potential depending on various 
factors in addition to muscle size, it is 
reasonable to expect that knowledge of 
the anatomical growth of an individual’s 
muscles alone would not yield a proper 
index of his strength. As a matter of fact, 
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because of the accelerated growth of the 
body generally around the time of pubes- 
cence, it has been found that strength tends 
to inerease faster than the anatomical 
growth of muscle. Sex differences in the 
growth of strength are, of course, partly 
due to differences in weight, musculature, 
und the skeletal framework of boys as 
compared to girls, but they may also be 
due in part to the more frequent and vig- 
orous use of the muscles which results from 
the customarily greater physical activity 
of boys. In this connection it is interest- 
ing to note that, at the age when differ- 
ences in strength between boys and girls 
begin to increase markedly, girls are enter- 
ing upon a more feminine cultural phase, 
during which their activities assume a more 
sedentary character than those of boys. 
A summary of survey evidence (H, E. 
Jones, 1946; Bayley and Espenschade, 
1944, 1941; Espenschade, 1940; Carpenter, 
1938; Dimock, 1935; Atkinson, 1925, 1924) 
indicate that children who are taller, heay- 
ier, and older tend to be stronger and to 
display greater motor and physical profi- 
ciency than shorter, lighter, and younger 
children. Tt appears, although the evi- 
dence is as yet incomplete, that physio- 
logical maturity goes hand in hand with 
increases in strength and motor perform- 
ance, and that the age of maximum growth, 
of physiological maturity, and of anatomi- 
cal and skeletal maturity is more important 
than chronological age in this area, Body 
build as such has exhibited low correlations 
with motor performance during the years 
of adolescence. Differences in measures be- 
tween the sexes are usually found, with the 
characteristic early development and early 
cessation of growth in girls contrasting 
with the later development and later ces- 
sation of growth in boys. In general, in- 
creases in motor performance tend to cease 
at about 17 or 18 for boys and at about 


15 for girls. So far as sexual maturity is 
concerned there is a definite positive rela- 
tionship with strength. 


Physiological Development 


Advent of Puberty. The phenomenon of 
sexual maturity with its accompanying be- 
havioral changes and attitudes is one of 
the chief landmarks in the developmental 
sequence. The advent of puberty or sexual 
maturity is the most clear-cut and most 
dramatie line of demarcation between the 
child and the adolescent. Puberty is de- 
fined as that time in the life cycle when 
functional maturity is attained by the 
reproductive organs and the individual be- 
comes capable of reproducing his kind, In 
girls puberty is marked by the gradual ap- 
pearance of secondary sex characteristics. 
A gradual change in figure occurs which in- 
cludes the deposition of fat on the hips, 
development of the breasts, a widening of 
the pelvis, and the appearance of hair on 
the pubes and axillae. The advent of 
puberty is generally judged in girls by the 
appearance of first menstruation, Before 
first menstruation a girl is classified as pre- 
pubescent; following that time she is classi- 
fied as pubescent, However, the irregu- 
larity of the menstrual cycle in young girls 
indicates a certain amount of caution in 
using first menstruation as the only cri- 
terion of puberty. Greulich (1944) notes 
that, properly speaking, menstruation is a 
reflection of a Physiological state which 
usually precedes the capacity to reproduce 
and which may occur in different individ- 
uals at different times during the pubertal 
cycle. Despite this caution, however, psy- 
chologists in their studies customarily ac- 
cept menstruation as an indication of the 
advent of puberty and classify and analyze 
their data on that assumption. 

A review of studies citing the average 
age of first menstruation indicates that 
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findings disagree, sometimes to the extent 
of 2 or more years. Such differences may 
be due to problems of inadequate or highly 
selected sampling, or to variations in tech- 
niques adopted by various investigators. 
The differences may, however, reflect real 
long-term changes in the entire population. 
There is evidence (Gould and Gould, 1932; 
Mills, 1937; Schaeffer, 1906; Neurath, 
1932; Bolk, 1923) that average menarcheal 
age is decreasing in the United States as 
well as in central and northern Europe. 
Such general changes, if continuing over a 
period of time, may have important im- 
plications for education and problems of 
social and heterosexual adjustment where 
adolescents are concerned. 

There is also evidence that environmental 
factors are related to some degree to the 
age of onset of adolescence, Greulich 
(1944) has pointed out that food and feed- 
ing habits, nutritional status, illness, and 
a favorable or unfavorable environment all 
operate to hasten or retard the onset of 
puberty. It would not be surprising to 
find a comparatively retarded average age 
of first menstruation in underprivileged as 
compared to highly privileged samples, or 
in inhabitants of a country suffering severe 
nutritional difficulties as compared to one 
which is more fortunately endowed. Two 
studies whose contrasted findings may offer 
partial evidence that the concomitants of 
socio-economic status affect age of first 
menstruation were made by Shuttleworth 
(1937) with a sample of higher socio-eco- 
nomie level girls living in Cleveland, Ohio, 
and Engle and Shelesnyak (1934) with a 
sample of low socio-economic level girls 
living in an orphan asylum in New York 
City. In his study Shuttleworth cited 12.5 
years as the average age of menarche for 
his sample, whereas Engle and Shelesnyak 
cited the average age of menarche as 13.5. 
Of course, differences other than socio-eco- 
nomic status may have been operating, but 


the differences between these two studies 
represent a pattern that has been reported 
in numerous other studies. 

Within the United States racial differ- 
ences do not yield advent-of-puberty dif- 
ferences when groups are equated (Mills 
and Ogle, 1936; Boas, 1932; Engelmann, 
1901), nor does the former belief that 
warm climate has a considerable effect upon 
the acceleration of sexual maturity seem 
tenable either in or out of the United 
States (Mills, 1937; Mueller, 1032). As a 
matter of fact Mills (1937) notes that 
"nowhere on earth do girls mature so early 
as they do in the central part of North 
America," and that, as one proceeds "south 
toward the Gulf of Mexico, east toward 
the Atlantie eoast, or northeast into Can- 
ada, the menses tend to begin at later 
ages," and that a comparison of North and 
South America reveals an average retarda- 
tion of 1 full year on the latter as com- 
pared to the former continent. Here, 
again, one might hypothesize environmen- 
tal and nutritional rather than climatic fac- 
tors. All investigators agree in reporting 
individual differences of several years in 
the attainment of puberty. In general it 
may be aecepted that the average age of 
onset of puberty in girls in the United 
States is somewhere between the 12.5 years 
reported by Shuttleworth (1937) and the 
13 to 14 years reported by Gould and Gould 
(1932), Boas (1932), and Lintz and Mar- 
kow (1923). 

The problem of determining the age of 
advent of puberty is more difficult for 
boys than for girls. The clear-cut line of 
demarcation provided by first menstruation 
in girls is missing, and the various physical 
or physiological landmarks by which the 
pubescent status of boys is determined tend 
to develop at different times. Dimock 
(1937), in a study of 1406 boys in a sum- 
mer camp, reported the average age of pu- 
bescence as 13 years, 1 month, on the ba- 
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sis of the Crampton Criteria. The Cramp- 
ton Criteria determine pubescence partly 
on the basis of the appearance of pig- 
mented hairs in the pubie region and the 
gradual appearance of a kink or twist in 
the pubie hair and a wrinkled scrotum. 
Of Dimock's 1406 cases, 260 were pubes- 
cent. The 260 were from 10 to 16 years, 
with 1 per cent in their eleventh year, 14 
per cent in their twelfth, 76 per cent in 
their thirteenth, fourteenth, and fifteenth 
years, and 8 per cent in the sixteenth year, 
Carey (1936) using the same Crampton 
Criteria reported that 49 of 259 boys from 
11 to 18 years at St. Mary’s Industrial 
School in Baltimore were pubescent, The 
mean chronological age of the pubescent 
group was 14 years, 3 months, with a stand- 
ard deviation of 12.1 months. Most in- 
vestigators (Schonfeld, 1943; Schonfeld 
and Beebe, 1942; Westbrook, et al., 1934; 
Baldwin, 1916; Starbuck, 1899) cite the 
average age for the advent of puberty in 
boys as occurring somewhere between the 
fourteenth and sixteenth years, although 
occasional investigators (Dimock, 1937; 
Crampton, 1908) cite 1 year earlier. 

In a study of sexual behavior in boys 
Kinsey, Pomeroy, and Martin (1948) cited 
the date of first ejaculation as the major 
criterion of the onset of puberty in boys, 
although they note that whenever there is 
“any development of any physiologie or 
physical character that pertains to adoles- 
cence” the investigator must recognize it 
as symptomatic of the onset of adolescence. 
They note that, when the year of first ejac- 
ulation is considered in conjunction with 
the appearance of pubic hair, the onset of 
rapid growth in height, and with the ap- 
pearance of certain secondary sex charac- 
teristics, a definitive picture of pubescent 
status is obtained. Kinsey feels that, if 
physical development seems to be some 
years in advance of first ejaculation, it is 
better to détermine the date of puberty by 


exterior physical changes rather than by 
the date of the first ejaculation. In the 
Kinsey study, however, 85 per cent of the 
subjects reported simultaneous acceleration 
in physical development and first ejacula- 
tion. 

Kinsey, Pomeroy, and Martin (1948) 
also reported a positive relationship be- 
tween social or educational level and date 
of first ejaculation with nearly a year's 
variation between different educational 
levels. The means cited were 13.71 for 
boys who go on to college, 13.97 for boys 
who do not go beyond high school, and 
14.58 for boys who do not go beyond the 
eighth grade. They note that differences 
may well be due to nutritional differences, 
as they seemed to be in the case of female 
differences in mean age at menarche. 

In addition to first ejaculation, puberty 
is also marked, as the previous discussion 
has implied, by the gradual appearance of 
secondary sex characteristics. In boys the 
larynx enlarges with an accentuation of the 
prominence called the “Adam's apple,” the 
voice changes, hair makes its appearance 
on the pubes, the axillae, and the face, and 
the external genitals begin a period of rapid 
growth. 

In summary, the time of the advent of 
puberty is a matter of individual growth. 
Differences are determined to some extent 
by heredity and to some extent by environ- 
mental factors including nutrition and dis- 
ease. In general girls reach puberty before 
boys, the difference averaging from 1 to 
2 years. As has been indicated, the exact 
age for the attainment of puberty depends 
upon environmental factors such as nutri- 
tional opportunities and disease incidence, 
and upon biological-genetie factors such as 
race, rate of anatomical growth, and state 
of health. In general girls reach puberty 
somewhere between the ages of 9 and 17, 
and boys between the ages of 11 and 18. 
Thus, although at 13 boys are found who 
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are already pubescent and girls who are 
still prepubescent, their number will be 
smaller than the number of 13-year-old 
pubescent girls. 

Endocrine Aspects of Adolescence. Pu- 
berty is part of the normal growth process, 
closely associated with all the other factors 
and phenomena of growth. Among these 
factors are the glands of internal secretion, 
which are of considerable importance in 
preparing an individual for sexual matu- 
rity as well as in promoting other aspects 
of growth, Nathanson et al, (1941) note 
that the glands of internal secretion have 
three main functions: “to stimulate growth, 
to influence metabolic activities, and to reg- 
ulate the physical metamorphoses of chil- 
dren.” In general, it appears that some 
time before the onset of puberty the anterior 
lobe of the pituitary gland produces a 
gonadotrophie hormone (follicle stimulat- 
ing hormone, FSH, prolan A) which tends 
to stimulate the growth of the immature 
gonads. Under the stimulation of the 
gonadotrophie hormone the gonads (ovaries 
in females, testes in males) accelerate their 
growth and the individual attains sexual 
maturity. At this point the gonads pro- 
duce mature sperm and ova, as well as 
estrogenic (female) and androgenic (male) 
sex hormones. It is well to note, however, 
as Shock (1944a) points out, that relatively 
small amounts of hormone secretion do oc- 
cur prior to the time the gonads begin 
their accelerated growth. Shock (1944a) 
notes that the initiation of puberty has as 
a probable mechanism “a gradual inerease 
in pituitary secretion coupled with an in- 
creasing sensitivity of the gonads to the 
hormone.” In both boys and girls estro- 
gens and androgens (17-ketosteroids) may 
be traced in constantly enlarging amounts 
from the third year through puberty. 

It may be observed that both androgens 
and estrogens are excreted by both sexes, 
but the excretion of androgen is more char- 


acteristic of males than of females, whereas 
the excretion of estrogens is more charac- 
teristic of females. However, an excessive 
secretion of the major hormone of the op- 
posite sex in a boy or girl will tend to lead 
to at least a partial assumption of some of 
the secondary sex characteristics of mem- 
bers of the opposite sex. A drastic in- 
crease of the sex hormone appropriate to 
one’s sex follows the ninth year, although 
androgen is secreted in relatively larger 
amounts than estrogen. 

The amount of hormones present at any 
point in the growth cycle of an individual, 
and, by analogy, the rate of activity of the 
glands from which the hormones are se- 
ereted, may be determined by a quantita- 
tive analysis by measuring the amounts of 
pituitary, adrenal, and sex hormones to be 
found in the blood and urine. The meth- 
ods used are still eomparatively erude, and 
there appears to be no accurate way of 
determining the presence of sex hormones 
in the blood stream, although it is possible 
through chemical analysis to measure the 
amounts of the hormones secreted in the 
urine. Because this is a new field with un- 
certain techniques, there have been com- 
paratively few studies in the determination 
of hormone levels in the urine and even 
fewer attempts to correlate the information 
derived to the human growth sequence. 
Most of the studies have utilized animals 
or very small samples of available children. 
One of the more important studies in this 
area is that of Nathanson, Towne, and Aub 
(1941), who used 104 normal children and 
made a total of 1100 hormone determina- 
tions. Other discussions and studies, all 
appearing after 1930, include those of 
Greulich, Dorfman, et al. (1942), Catehpole 
and Greulich (1940), Catchpole et al. 
(1938), Gustavson, Mason, et al. (1938), 
Frank (1935), Katzman and Doisy (1934), 
Neumann and Peter (1931), and Schórcher 
(1931). The results of the studies are usu- 
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ally not strietly comparable because of dif- 
ferences in the samples used, but there is 
general agreement that hormone sceretion 
inereases with the advent of sexual ma- 
turity. 

Other Physiological Changes. Among 
the many physiological changes taking place 
during adolescence are those in circulation, 
pulse rate, blood pressure, and the chem- 
ical composition of the blood; changes in 
energy metabolism and respiration; and 
changes in the excretory function. During 
adolescence the pulse rate tends to di- 
minish, and though there is an increase 
following exercise, the rate of increase di- 
minishes with age, The increase, however, 
tends to be greater in boys than in girls. 
Shock (1944a) notes that early-menstruat- 
ing girls and children who experience an 
early adolescent growth spurt have a pulse 
rate which is characteristic of more mature 
girls. Among the studies of pulse rate are 
those of Shock and Sehlatter (1942), Tuttle 
(1931), and Sutlnff and Holt (1925). 

In general, blood pressure tends to rise 
with age, although there is-a tendency for 
a decrease to occur in girls after 16. Richey 
(1931) reported intercorrelations between 
systolic, diastolic, and pulse pressure at all 
ages. The correlation between systolic and 
diastolic pressure was positive; between 
systolic and pulse pressure, positive; and 
between diastolic and pulse pressure, nega- 
tive. The correlation between systolie and 
diastolic pressure decreased with age 
whereas that between systolic and pulse 
pressure inereased with age. Richey also 
found signifieant sex differences in aetual 
pressures recorded. Between the ages of 
10 and 13 the average systolic pressure was 
higher for girls than for boys. After 13 
the systolie pressure for boys was greater, 
the amount of difference increasing with 
age. The average diastolic pressure was 
higher for girls than for boys between the 
ages of 11 and 16. The average pulse pres- 


sure for boys was higher than for girls after 
13, the difference increasing with age. How- 
ever, Richey notes that the blood pressure 
of normal children varies between wide 
limits, suggesting that the normal blood 
pressure for any age group might best be 
described as a continuum. Downing (1947) 
and Greulich, Day, et al. (1938) also men- 
tion wide day-to-day fluctuations. In 
studying blood-pressure changes as a func- 
tion of exercise, Shock ( 1946) found that 
an increase in systolic pressure after ex- 
ercise was greater in boys than in girls. 
Girls showed little or no change with age, 
whereas in boys the maximum systolic pres- 
sure increased with age. He also found 
that the rise in systolic pressure after ex- 
ereise was greater in younger than in older 
children. There was a marked decrease in 
diastolic pressure after exercise which dis- 
appeared with increasing age. 

Nylin (1935) sums up the situation with 
regard to respiratory changes when he 
notes that the total respiratory volume in- 
creases during adolescence. In a summa ry 
of the literature, Greulich, Day, et al. 
(1938) report that the average vital ca- 
pacity increases about 3 times between the 
ages of 6 and 16 years. The volume of 
air in the lungs and respiratory passages 
at the end of a normal expiration (fune- 
tional residue) increases during adoles- 
cence. The volume of tidal air (inspira- 
tion) increases during this period while the 
rate of respiration decreases. Shock and 
Soley (1939) found that the minute res- 
piratory volume in boys inereases between 
the ages of 12 and 14. This is attributed 
to an inerease in body size. In boys aged 
from 14 to 16, respiratory rate decreases, 
tidal volume increases, concentration of ex- 
pired air decreases, and expired carbon di- 
oxide increases. In girls aged from 12 to 
14, respiratory volume and tidal volume in- 
crease whereas in the age tange from 14 to 
16 changes are taking place that are not 
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clearly defined. Shock and Soley (1939) 
also note an increase in oxygen consump- 
tion in both sexes from 12 to 16 years. 
However, when this increase is considered 
with respect to body size, there is an actual 
decrease in oxygen consumption. They re- 
port that in 16-year-old girls most of the 
respiratory functions were similar to those 
in adult females. In contrast, 16-year-old 
boys breathed faster, had a smaller tidal 
volume, a higher concentration of oxygen 
and a lower concentration of carbon di- 
oxide in their expired air and total oxygen 
consumption than did adult males. 

During the adolescent period basal me- 
tabolism tends on the average to diminish 
following what Bruen (1933) calls “an in- 
dependent pubertal metabolic accelera- 
tion.” Greulich, Day, et al. (1938) in 
their summary also note a prepubertal 
change and state that such changes in met- 
abolic rate are necessary for the main- 
tenance of temperature. Shock (1943) 
notes that metabolie changes with age are 
greater in adolescent girls than in boys. 
Girls appeared to be more variable than 
boys. Shock reports that a rapid decrease 
occurs with the beginning of menstruation 
and that this deerease is more closely as- 
sociated with menarche than with chrono- 
logical age. Many other bodily changes 
take place during the adolescent period, in- 
cluding replacement of vellus by terminal 
hair in the pubic region with axillary hair 
making its appearance somewhat later. 
Immediately before adolescence there is 
also an increase in the secretory activity of 
the sweat glands located in the axillary re- 
gion. 

In discussing physiological changes, Shock 
(1944) makes the point that an analysis 
of the growth curves for physiological var- 
iables presents two characteristics: “(a) 
In individual children sudden and rapid 
changes in physiological characteristics are 
frequent, and (b) the rate of physical 


maturation differs greatly for different 
changes.” One difficulty in considering such 
curves is the fact that average growth 
eurves of physiological variables tend to 
be smooth, thus concealing and averaging 
out the considerable individual variations 
present, It is also not enough to consider 
physiological functioning apart from other 
aspects of physical activity indulged in by 
the adolescent. One of the penalties of 
growing older appears to be slower recov- 
ery to a state of physiological and physical 
balance after exertion. Shoek (1946) con- 
ducted a longitudinal study of the results 
of severe exercise upon a group of 100 
children as they proceeded through the 
adolescent years. Recovery curves were 
plotted for pulse rate, respiration rate and 
volume, oxygen intake, and earbon dioxide 
elimination. Shock found that, whereas 
work output increased with advancing age, 
the rate of recovery with respect to the 
physiological factors studied decreased with 
advancing age. 

For the most part, the outward mani- 
festations of physiological change are ac- 
ceptable enough in our culture for the 
average adolescent to adjust to them, One 
exception is aene, which often appears dur- 
ing adolescence and tends not only to cause 
embarrassment to the adolescent himself 
but sometimes calls forth an unfortunate 
reaction of distaste from those with whom 
he comes in contact. Lawrence and Wer- 
thessen (1942), Hamilton (1941), and 
others have attributed acne during adoles- 
cence to an imbalance between male and fe- 
male sex hormone secretion and report suc- 
cessful treatment by use of hormones, Jol- 
liffe, Rosenblum, and Sawhill (1942) and 
Straumfjord (1943) report dietary regula- 
tion and the administration of the B-com- 
plex vitamins as successful in the regulation 
of aene. Greulich (1944) notes that the 
increased activity at puberty of the seba- 
ceous glands which appear in the skin and 
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which are particularly large on the wings 
of the nose may be an important factor in 
causing acne. 

Skeletal Analysis. A number of meas- 
ures, including chronological age and ad- 
vent of puberty, have been used in de- 
termining an individual’s level of maturity. 
There has, however, been a quest for a 
more meaningful basis of classification. Of 
the methods proposed, skeletal analysis has 
proved one of the more accurate, By the 
method of skeletal analysis the progress or 
status of ossification is recorded by means 
of X-ray pictures, Skeletal analysis has 
the advantage of providing a comparatively 
exact estimate of the individual's level of 
maturity at any point in his life span. 

Unfortunately a problem arises in finding 
a standard with which to compare skeletal 
X-rays. There have been a number of at- 
tempts to formulate such standards, but 
those presently available are not in entire 
agreement, with the result that indices and 
ages computed by different systems are not 
directly comparable. The most widely 
used standards are those proposed by Flory 
(1936) and Todd (1937). 

Todd (1937), in an X-ray study of a 
sample of over 1000 children, reported that 
in the period from 5 to 13 there appeared 
for girls a “minor progressive accelera- 
tion of female skeletal maturation” be- 
tween the ages of 6 and 8, with a slow- 
ing up between 8 and 9, so that at 9 
the maturation of males tended to catch 
up with that of females, At 10 years of 
age girls again accelerated, and by the time 
they were 13 they had arrived at a state 
of maturation not attained by boys until 
they reached their fifteenth year. There 
is a definite slowing down of skeletal mat- 
uration in girls following their thirteenth 
year, until, by the sixteenth to the seven- 
teenth year boys have eaught up with 
them. Todd reported increasing stabiliza- 
tion from 17 on in both sexes. Baldwin, 


Busby, and Garside (1928), after a longi- 
tudinal X-ray study of children from birth 
to maturity, also reported sex differences 
in times of acceleration and arrival at final 
maturity. Bayley (1943a, 10435) reported 
similar findings. Sawtell (1929) noted a 
definite relationship between ossification 
and gross body size, and an even greater 
correlation between weight and height in 
relation to actual bone growth. Flory 
(1936) reported a definite relationship be- 
tween ossification and puberty and noted 
that acceleration in skeletal development 
is generally accompanied by an earlier ar- 
rival at puberty, The relationship between 
rate of ossification and physical conditions, 
such as thyroid deficiency, metabolic dis- 
turbances, nutritive deficiencies, have been 
noted by Francis (1939), Sontag and Pyle 
(1941), Roberts et al. (1939), and Mac- 
Nair (1939). 


Intellectual Growth and Development 


Age of Cessation of Mental Growth. The 
age of cessation of mental growth has oc- 
cupied considerable space in psychological 
research. arly investigators estimated 
that the age of cessation of mental growth 
occurred sometime in the neighborhood of 
the thirteenth or fourteenth year of life. 
Later investigators, particularly since 1924, 
have gradually raised the estimate for age 
of cessation upward toward the early twen- 
ties. Most investigators agreed, however, 
that the increments of growth following 
the sixteenth year were relatively minor. 
Hart (1924), using the Army Alpha, re- 
ported growth approaching a point of ces- 
sation at 16 or 17 years. Dearborn and 
Cattell (1930) found mental ages and point 
seores on the Dearborn test greater at 18 
than at any previous age. Sudweeks (1927) 
reported scores on the Terman group test 
increasing until age 19, and Burks, Jensen, 
and Terman (1930) reported scores at each 
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age to 19 higher than the preceding years. 
Woodrow (1998), testing the entire school 
population of a small town, reported no 
cessation of inerease in test seores "at any 
rate up to 18.5 years.” In a community- 
wide study H. E. Jones and Conrad (1933) 
reported that the curve of mental growth 
rose to about 16, displayed a negative ac- 
celeration after 16, and reached its high- 
est point between 19 and 21 years. After 
21 a long, slow decline began so that scores 
recessed to about the 14-year age level in 
the middle fifties. The Jones and Conrad 
study was particularly adequate in that it 
contained sufficient subjeets in the late 
teens and in maturity to present a com- 
plete picture of growth. The majority of 
studies of intellectual growth have tended 
to include subjects of an age range that 
did not include people of late adolescent 
and adult status. The final answer is not 
yet certain, but present evidence agrees 
that the age of cessation of the growth of 
intelligence is certainly beyond the teens. 
The implication of the age of cessation 
of mental growth for the education of ado- 
lescents is that in terms of mental ability 
or power the adolescent is nearing his 
peak. By the time he is 18 he has either 
already reached his peak or will show only 
a slight increase from that point on. Un- 
der the circumstances his learning ability is 
potentially as great as it will be during his 
adult years, and he may profitably be sub- 
jected to learning experiences that will 
challenge his capacities. The reason for 
withholding certain types of learning ex- 
perience from an adolescent is not that he 
is not potentially capable of profiting from 
them, but that he may have had insuffi- 
cient previous experience or training. 
Rate of Mental Growth. The rate of 
mental growth has been studied by nu- 
merous investigators including Brooks 
(1921), Baldwin (1933), Jones and Con- 
rad (1933), Freeman and Flory (1937), 


and Freeman (1938). The growth of in- 
telligence does not proceed at a constant 
rate throughout its period of development. 
Mental ability grows rapidly during child- 
hood and begins to decelerate in adoles- 
cence. In general, curves of rate of growth 
of intelligence show a much greater rate of 
development in early than in later years. 
The curve tends to show a diminishing rate 
from 8 to 15 with a greater reduction after 
15, so that acceleration is negative in the 
middle or late teens. The rate varies at 
different ages in no predictable manner, 
but it is not highly variable or erratic de- 
spite the fact that each child tends to show 
a distinctive growth pattern. There ap- 
pear to be no statistically significant dif- 
ferences in rate changes as the result of 
the onset of puberty, although Stone and 
Barker (1939, 1937b) reported intelligence 
test scores and IQ's of post- as compared 
to prepubescent girls somewhat higher. 


Interpersonal Relations 


Social Adjustment. One of the most 
striking tendencies of the adolescent is the 
great importance which he attaches to the 
attitudes and opinions of others, particu- 
larly those of his own age. The adolescent 
usually finds his social rôle a difficult, one. 
He has recently passed through stages in 
social development during which both his 
accepted personal rôle and the rôle others 
expected of him were considerably different 
from the rôle he is now expected to play. 
He is an individual with limited experience, 
still in fact a child, who finds himself in 
what is to him a rapidly expanding adults’ 
world. He finds himself with new physical 
urges, new physical growth, new interests 
and values, and new concepts of self. He 
finds that, unwittingly, he has turned his 
back on much that used to be important 
to him. The process of growing up is both 
dificult and strange, particularly in the 
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adolescent's relations with others, either 
contemporaries or adults. From his social 
explorations he must finally emerge with 
mature and adequate social attitudes, stand- 
ards, and skills if he is to find any degree 
of social adjustment as an adult. 

As an individual moves from childhood 
toward maturity his social development is 
a progression from the great egocentricity 
of a very young child to the outlook of a 
mature adult, who no longer regards him- 
self as the center of the universe. This 
progress is marked by an inereasing aware- 
ness and acceptance of others and by a re- 
defining of a personal róle to conform to a 
society where workable interpersonal rela- 
tions are essential for economie and social 
survival and effectiveness. As the individ- 
ual proceeds through the years of his ado- 
lescenee he must expand his social con- 
sciousness to a point where he is sensitive to 
the rights and desires of others, and where 
he is willing, when it is appropriate, to 
subordinate his own wishes to the greater 
good of the greater number. Above all he 
must learn the techniques, the taboos, and 
the facilitations of social intercourse. Not 
all persons are successful in this phase of 
social development, and to the extent that 
they are not they will tend to encounter 
increasingly difficult problems as they grow 
older. 

The older a child grows, the more he 
widens his social contacts, not only in 
terms of the greater numbers of persons 
with whom he comes in contact but also in 
the diversity of situations under which 
these contacts take place. Anderson (1939) 
has noted the faet that “one of the strik- 
ing characteristics of normal development 
is an ever-widening circle of attachments.” 
He also notes the “increasing differentiation 
with respect to social organization” with 
which the child must become familiar and 
in which he must learn to operate success- 
fully. A central problem of adolescence is 


the fact that an adolescent often finds him- 
self in social situations in which he must 
behave as an adult before he knows exactly 
how to behave. He has developed a sense 
of values which tends to overstress the so- 
cial importance of certain aspects of con- 
duct or appearance, and he may overreact 
to them if he cannot meet the standards set 
by himself or his group, because of either 
physical or monetary limitations. 

The problems that present-day adoles- 
cents encounter in their social relationships 
have been reported, among others, by Law- 
ton (1949), Remmers and Shimberg (1949), 
Wall (1948), Tramer (1947), Moraitis 
(1946), Partridge (1945), Fleege (1045a), 
Wolberg (1945), Howard (1941), Frank 
(1941), McGill and Matthews (1940), 
Curran and Schilder (1940), Butterfield 
(1939), Wexberg (1939), and Taylor (1938). 
Cheney (1949) has deseribed a useful 
method for identifying problems of high 
school youth. 

The Peer Group. The place in which 
the adolescent has his greatest opportunity 
of finding social acceptance or rejection 
and where it is essentially important to 
him is in the peer group. Acceptance is 
easier for the conforming adolescent and 
more difficult for the nonconforming, Ado- 
lescents tend to be clannish, to have fairly 
definite value judgments, and to sharply 
reject those persons who deviate from their 
patterns of behavior, dress, and systems of 
values, For that reason an adolescent who 
wishes to find aceeptance must conform to 
the mores and the values of his peer group. 
Deviation means overt nonacceptance, or 
at best noninclusion or grudging inclusion, 
in the group's activities. With the great 
value an adolescent places upon group ac- 
eeptance such rejection is very disturbing. 
In his endeavors to gain, to regain, or to 
hold the esteem of his fellows, the adoles- 
cent will often go to lengths that seem 
extreme to adults. Continued rejection will 
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often lead to aggression, possibly eventual 
withdrawal, and sometimes to overcom- 
pensation in some other activity where 
group acceptance is not an issue. But, 
whatever he may do, the peer-rejected ado- 
leseent tends to be unhappy and to be 
placed in a position where he loses many 
social contact opportunities that are im- 
portant to him as a developing individual. 

Most studies agree that the personal 
qualities required for acceptance in the 
adolescent peer society are multiple. Wil- 
liams (1923) in a study of delinquent, boys 
cited the following as instrumental in the 
selection of friends: that the individual be 
of similar ehronologieal age, be of about 
the same mental age, be fair, be fun to be 
with, be sportsmanlike, be athletic, be loyal 
to his friends, and never “tell tales” to 
those in authority. Dimock (1937) re- 
ported that boys tended to be acceptable 
to each other if they were cooperative, 
helpful, courteous, considerate of others, 
honest, unselfish, and self-controlled; if 
they never or rarely showed off, bluffed, 
bullied, quarreled, carried grudges, thought 
they were “picked on," alibied, made ex- 
cuses, acted superior or domineering, or 
showed overdependence on others. Anastasi 
and Miller (1949) list in order of frequency 
the following six characteristics as being 
most preferred in friends for both college- 
entrance and  noncollege-entranee high 
school groups: has many friends, is friendly, 
well mannered, cooperative in a group, en- 
joys hearing or telling jokes, and is loyal 
to friends, Differences occurred in some 
of the characteristics best liked in friends 
by the noneollege as compared to the col- 
lege group. The characteristics chosen 
with greater frequency by the precollege 
group were: serious-minded, talkative, tal- 
ented in arts and erafts, enjoys working on 
his own hobbies, enthusiastic. The non- 
college group more often picked: good 
listener, athletie, enjoys practical jokes, 


“peppy,” neat in appearance, grown-up, 
hail-fellow-well-met. Males preferred their 
friends to be grown-up and neat in appear- 
ance, to enjoy working on their own hob- 
bies, and to enjoy practical jokes. Females 
preferred their friends to be serious-minded, 
assured with adults, and cooperative with 
a group. 

In a comparison of the similarities and 
dissimilarities between pairs of friends of 
junior high school girls and boys, Wellman 
(1926) reported greatest similarities among 
girls in scholarship and least in height. 
Boys were most similar in height, IQ, and 
chronological age, and least alike in extro- 
version, seholarship, and mental age. Vree- 
land and Corey (1935) in a study of 30 
pairs of “very” close friends reported high 
correlations in degree of neuroticism and 
social intelligence, but low correlations in 
social attitude. Both Hartshorne and May 
(1928) and Dimock (1937) found close simi- 
larity in moral insight and knowledge of 
mutual friends. Dimock reported low intel- 
ligence correlations between mutual friends, 
in contrast to an earlier study by Warner 
(1923), who felt that similarity of men- 
tal ability was the factor that maintained 
friendship between boys even though it 
was not important in bringing them to- 
gether in the first place. Fleming (1932), 
Van Dyne (1940), and Allport (1920) have 
also discussed personality correlates of mu- 
tual friends, The foregoing studies pre- 
sent to some extent a picture of disagree- 
ment, probably due to different samples 
and instruments used. Possibly a more 
fruitful approach would be to study dif- 
ferences between popular and unpopular 
adolescents with more adequate samples. 
Kuhlen and Lee (1943) in a comparative 
study of least and most popular boys and 
girls note that age is an important factor 
in determining what characteristics will 
find acceptance or rejection in the peer 
group. For example, among sixth grade 
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boys, being active in games was important, 
for acceptance, whereas liking the opposite 
sex was much less important. Among 
twelfth grade boys, liking the opposite sex 
had become important and being active in 
games had become considerably less so. 
However, more popular boys in both grades 
showed greater social interest than did the 
less popular members of the same grades. 
Girls presented a similar picture, although 
age changes, as compared to boys, appeared 
to have less important implications. Kuhlen 
and Lee make the point, however, that 
there is a danger of emphasizing such dif- 
ferences “at the expense of essential simi- 
larities.” In their study, for girls, three of 
the five traits (friendly, enthusiastic, pop- 
ular) which characterized the most popular 
girls in the sixth grade also characterized 
girls in the twelfth. For boys, four of the 
five highest traits in the sixth grade (cheer- 
ful, enthusiastic, popular, friendly) retained 
their position in the twelfth grade. 

Group behavior of children during ado- 
lescence has been studied by Cunningham 
et al. (1951), Hollingshead (1949), Furfey 
(1940), Dimock (1937), Punke (1936), and 
Partridge (1934). In general it has been 
found that adolescents who belong to peer 
groups tends to merge into the group and 
to assume the attitudes and points of view 
held by the group. However, participation 
in the activities of a group does not mean 
acceptance of the individual participating, 
nor does status in any given group mean 
equal status in other groups. There ap- 
pear to be many different kinds of ado- 
lescent groups. 

Some investigators report a trend toward 
the formalization of adolescent group ac- 
tivities, but the majority of adolescents 
still eonfine most of their activities to in- 
formal as compared to formal groups. The 
lower the socio-economic class, the less the 

likelihood of formal organization. 


Most popular among group activities are 
watching and celebrating high school ath- 
letie contests, sitting and talking in soda 
fountains or other gathering places, going 
to movies, visiting, and dancing. In all 
these netivities, but more especially in re- 
spect to dancing and visiting, considerable 
differences are to be observed between boys 
and girls, in school and out-of-school youth, 
and among socio-economic classes. Spon- 
taneously formed groups tend to be more 
cohesive than artificially formed ones. The 
multiple-purpose group tends to have more 
cohesiveness than the single-purpose group. 
The size of the group appears to be im- 
portant in group cohesiveness—more im- 
portant than age, although advancing age 
appears to make for less intragroup cohe- 
sion. Definite sex differences appear in the 
solidarity patterns presented by male and 
female groups, although there are nu- 
merous similarities. 

The study of leaders and followers ap- 
pears to have been a major preoceupation 
of those investigating adolescent groups. In 
general, successful adolescent lenders use 
different methods of control from those used 
by child group leaders. The leader who 
takes into account the wishes and needs 
of his group is most successful. His meth- 
ods must be comparatively subtle and must 
not depart too markedly from acceptable 
adolescent patterns of behavior. Typical 
of studies of adolescent group leaders and 
followers are those by Carter and Nixon 
(1949), Zeleny (1940), Remmlein (1938), 
Smith and Nystrom (1937), and Brown 
(1933). 

A problem of concern to those interested 
in adolescent behavior is the formation of 
the gang, or the transition of existing ado- 
lescent groups into gangs. The gang, in 
contrast to other adolescent groups, is more 
highly organized and is usually the result 
of conflict or outside pressures against its 
members which throw them together for 
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mutual aid and support. Gangs have been 
reported as most likely to appear among 
more recent immigrant groups or in sec- 
tions where there are racial or national 
tensions. A good proportion of juvenile 
delinquency finds nception in the gang. 
The reasons for joining a gang are often 
similar to those for becoming a juvenile 
delinquent. Gang membership is fre- 
quently a normal process rising out of en- 
vironmental difficulties. Not all gangs are 
antisocial, but their chances of turning 
eventually in antisocial directions are 
greater than those of the clique or the 
crowd, Studies of gang behavior range all 
the way from the pioneer studies of Puffer 
(1905) and Thrasher (1927) to the present- 
day studies of H. Jones (1948) and Craw- 
ford et al, (1950). 

Heterosexual Relations. One of the out- 
standing aspects of an adolescent's social 
development is his gradually growing in- 
terest in members of the opposite sex, an 
interest which normally leads him into ex- 
panding heterosexual activities after pu- 
berty. A complication of this process, às 
Stolz, Jones, and Chaffey (1937) note, is 
the acceleration of girls by 1 to 2 years 
over boys. During this period girls tend to 
make overtures to the point where the 
“dominant” male finds his réle reversed and 
discovers attempts to drag him into hetero- 
sexual activities before he really wishes to 
participate, This developmental contrast is 
most apparent in the ninth grade, where, 
for probably the last time, girls are clearly 
placed in the dominant social róle. Stud- 
ies such as those of Kuhlen and Lee (1943) 
and Hildreth (1933) clearly reflect the in- 
creasing interest of adolescents in members 
of the opposite sex. Such new interests 
bring with them many questions and many 
problems. Adolescents are very much in- 
terested in finding out all they can about 
members of the opposite sex (Davenport, 
1923; Blos, 1941), but the answers they 


receive are unfortunately limited and often 
from the wrong sources (Ramsey, 1943; 
Bell, 1938). Many problems of social pro- 
cedure and facilitation arise. Hutson and 
Kovar (1942) report that many adolescents 
are not able to participate in heterosexual 
activities because of parental restrictions, 
geographical location, lack of money and 
suitable clothing, feelings of inferiority, 
and feelings of not belonging. Problems 
growing out of dating are many and com- 
plex, with many adolescents simply not 
knowing what to do, although there is evi- 
dence that this is not true of all or per- 
haps even the majority of adolescents, many 
of whom display more sophistication than 
adults ordinarily realize ( Hollingshead, 
1949; West, 1945; Blos, 1941; Lynd and 
Lynd, 1937; Finger, 1947). 

Family Relationships. The adolescent's 
family is both a source of security and a 
difficult problem. It is a source of security 
in that it offers a refuge, a place of ac- 
ceptance, and a place where material needs 
are cared for. It is a problem in that it 
interposes a barrier which retards accept- 
ance as an adult and offers a fertile ground 
for difficulties of interpersonal relations. 
The adolescent's relationship to adults is a 
problem which requires, on his part, not 
only acceptance of a barrier to his own 
natural desires and strivings but also a cer- 
tain willingness to subordinate himself to 
others and to accept their counsels and de- 
cisions as wise and just, even though, at 
any given time, he may be unable to ap- 
preciate either their reason or their neces- 
sity. This all-pervasive problem centers 
around the fact that the adolescent js à 
person who is approaching the eulmination 
of his growth and is, in effect, passing from 
childhood into adulthood; he is sometimes 
more a child than an adult, sometimes more 
an adult than a child, but in reality he is 
neither one nor the other. 
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The adolescent is expected to obey and 
respect his parents; he must go to school 
and aecept the child-adult student-teacher 
relationship; he is denied an adult's place 
and responsibility in the community; his 
sex and social life is circumscribed; and, 
above all, day after day, he is constantly 
dependent upon adults and must accept 
his inferior status, taking and carrying out 
orders. Much is forbidden him, and he is 
typieally apt to grow impatient or per- 
haps resentful. Sometimes he may attempt, 
even overtly, to fight against his róle and 
status, partieularly as it appears to him to 
be prolonged against all reason. Thus, a 
desire and often an overt striving for inde- 
pendence are natural and common aspects 
of the adolescent period. The process of 
achieving independence is known as emanci- 
pation or psychological weaning. 

As has been implied in the preceding dis- 
cussion, for the adolescent the home repre- 
sents, in the final analysis, the ultimate and 
definitive repository of adult authority, and 
its effect upon him is very great. Bossard 
(1948) notes that the development of per- 
sonality is a constant series of choices, that 
such choices represent a person’s values, 
and that such values “are in large part the 
result of family conditioning.” Stott 
(19394) in a study of city, town, and farm 
children reported that the two most impor- 
tant faetors in family living and the social 
life of the home, as they affected the per- 
sonality development of the child, were the 
“confidence, affection, and companionabil- 
ity” pattern and the pattern of “family 
discord” or “parental misconduct.” Chil- 
dren from homes characterized by “good” 
patterns of family life as contrasted to 
“had” were better adjusted and more ap- 
preciative of family life and were superior 
in their general personality development. 
In a study on the adolescent in the family 
conducted by the White House Conference 
on Child Health and Protection (1934) it 


was concluded that “the outstanding fact 
emerging from the study is the significance 
of the home for the personality develop- 
ment of the child." The most significant 
aspects of the stable home were found to 
be affection, confiding in parents, trust and 
loyalty of child to parents, and control by 
other means than punishment. Baldwin, 
Kalhorn, and Breese (1945), Symonds 
(1939), and Fitz-Simons (1935) all point 
to the importance of the psychological cli- 
mate of the home, and Baldwin et al. and 
Fitz-Simons propose methods of identify- 
ing and classifying the psychological climate 
of any given home. 

Extremes of parental reaction tend to 
have unfortunate effects on adolescent be- 
havior. Indulgence up to a point makes 
an adolescent's adjustment considerably 
easier and gives him a real sense of seeurity 
by creating a permissive atmosphere in 
which he may move toward personal inde- 
pendence and gradual emancipation. When 
indulgence becomes overindulgence, how- 
ever, or when overprotectiveness appears, 
the consequences tend to be unfortunate. 
Hattwick (1936) notes the vicious circle 
and behavior ramifications which parental 
overprotection can engender. 

The adolescent whose home history has 
been one of overprotection and overindul- 
gence experiences greater difficulty than 
normal in adjusting to the outside world. 
Outside his home he endeavors, usually 
without success, to make himself the pam- 
pered center of every situation he enters. 
He constantly seeks parent surrogates in 
adults whether his teacher, his employer, 
or the person he eventually marries, 

Among the many aspects of an adoles- 
cent's home that affect his behavior are 
whether he comes from a “broken” home 
(White House Conference, 1934), the num- 
ber of siblings and his ordinal position in 
the family (Hayes, 1938; and Stott, 1939b), 
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socio-economic status (Davis et al, 1941; 
Bossard, 1948), and geographie mobility 
(Carrington, 1940). 


Interests and Activities 


Interests. In the study of adolescent in- 
terests, play activities have usually been 
selected as an effective means of showing 
the kinds of things that appeal to an ado- 
lescent when he is “on his own” rather than 
under the direct supervision of an adult. 
Play may be thought of as the implementa- 
tion of interest. It is the activity product 
of an interest drive, and it becomes a means 
of demonstrating interests through actually 
doing something about them. The most- 
often-cited study in the area of adolescent 
play interests is the comprehensive one 
made by Lehman and Witty in 1927. 

The first questions in considering adoles- 
cent interests are what young people do 
and, more important, what they like to do. 
It is fallacious to assume that a normative 
study of adolescent activities would be an 
accurate indication of their interests and 
preferences. Owing to environmental, eco- 
nomie, and adult restrictions and limitations 
adolescents are often placed in the position 
of having to participate in activities which 
are either distasteful or which are, at best, 
comparatively far down on their preference 
list. Of course, other things being equal, 
many activities indulged in by youth are 
well liked and preferred, but an assump- 
tion that such is true for any given activity 
should be made with considerable caution. 

The answers to the questions what ado- 
lescents do and what they like to do must, 
nt best, be provisional. The questions 
might better be phrased, “What youth, 
when, and where-" Valentine (1943) notes 
that interests do tend to fluctuate and that 
there are enough intergroup differences 5o 
that one is not justified in treating “a com- 
pany of youths of a particular age . . . 89 


a homogeneous group.” Pressey (1946), in 
a study covering a 20-year period, noted 
considerable changes in likes and dislikes, 
and reported that certain of these changes 
differed with age and sex. Horrocks and 
Thompson (1946), Thompson and Horrocks 
(1947), and Horrocks and Buker (1951) re- 
ported fluctuations in friendships, which, 
however, tended to grow less with increas- 
ing age, but which did exhibit sex and rural- 
urban differences. Jacobs (1949) in an 
analysis of secondary school students scores 
on the Kuder Preference Record cites some 
stability of interests in the latter years of 
high school but recommends repeated meas- 
urements during that period. 

The variables which make for differences 
in interests during the adolescent period 
range all the way from the obvious differ- 
ences (age, sex) to the differences caused 
by the less obvious factors of intelligence, 
socio-economice status, place of residence, 
physical endowment, opportunities and ex- 
periences, period in history, and parental 
restrictions and taboos. Snyder (1941) has 
summarized the findings of various studies 
of interests during adolescence. Among the 
studies reporting adolescent interests and 
activities following the depression of the 
1930’s are those by Peel (1948), Canonge 
(1948), Vickery (1946), Hammond (1945), 
M. C. Jones (1941), and Hotopf (1940). 

One of the most frequently used avenues 
to the study of adolescent interests has been 
through the investigation of communication 
media habits, such as reading, listening to 
the radio, watehing television, and attend- 
ing the movies. In this area, as in perhaps 
no other area of behavior, conflicting and 
indefinite results have been obtained by 
various investigators. Why do studies dis- 
agree? A number of factors, none of them 
operating in isolation, are responsible. 
Among the most important are the follow- 
ing: the time in history; the season of the 
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year; whether the sample is from rural or 
small-town communities or from large cit- 
ies; and, whether the sample accounted for 
variables (sometimes cited, sometimes ig- 
nored) such as sex, race, ereed, family up- 
bringing, opportunity, excellence of instruc- 
tion, intelligence, aptitude, and experience. 
The conclusion to be drawn is that a norma- 
tive survey of adolescent interests may im- 
part information that is peculiar to a given 
time, a given group, or a given location, 
and hence may not be universally applica- 
ble in considering adolescent behavior in 
general—even within the limitations of a 
comparatively homogeneous culture. 

Sterner (1947) notes that there appears 
to be little relationship among the various 
communication media when children's hab- 
its and reaetions regarding them are con- 
sidered. She reports that “from a knowl- 
edge of a pupil's activity in one medium 
one eannot prediet how much time he will 
spend on another medium." It is her in- 
terpretation that “it is interest rather than 
the medium which attracts,” and that no 
two media will be utilized to the same ex- 
tent by a given child to satisfy his needs 
and interests, 

Reading Interests. In general, adventure 
is popular in all grades (Brink, 1939; Cox, 
1929), with reading being more popular in 
junior than in senior high school (Donahue, 
1047). Abbott (1902) reported that al- 
though there is a tendeney for older chil- 
dren to read more mature books, half of the 
selections read by high school freshmen 
were juveniles, humor being popular with 
both sexes, and action appealing to boys 
but being rejected by girls. Brink (1939) 
found that mystery, humor, and drama lost 
their appeal with advaneing age, but Jor- 
dan in two studies, one made in 1917 and 
one in 1926, found that with advancing age 
fiction became more popular for both sexes. 
In a third study, in 1935, Jordan reaffirmed 


the earlier point of view by noting that 
there was little change in the reading tastes 
of high school students between 1918 and 
1932. LaBrant and Heller (1939) reported 
that with inereasing age abstraet quality 
began to appeal more than narrative. 
Pearson and Center (1936) in their sample 
of 40,000 found that the tenth grade marked 
one of the most decided changing points in 
reading interests, They noted a definite in- 
crease in nonfiction reading in the upper 
grades. Pond (1939) feels that little growth 
is discernible from grade to grade but notes 
a transition from juvenile to more mature 
material between the tenth and eleventh 
grades, Ridout (1938) in his study of 
juvenile favorites feels that, by and large, 
children are more interested in the books 
adults are reading than children of a gener- 
ation ago. Today's adolescent, as Ridout 
interprets him, has a critical taste. He is 
interested in adventure, but real characters 
are the criterion for every book he reads. 

Adolescents appear to be avid readers of 
newspapers (Feingold, 1944), and their 
newspaper reading interests tend to be es- 
sentially a reflection of the times and hence 
mirror the focus of natural interest at any 
given period (Tangney, 1942). There ap- 
pears to be a steady increase with advanc- 
ing age in reading of the editorial page and 
the stories, but for the most part changes 
tend to be greatest between the tenth and 
the eleventh years of school, with ninth, 
tenth, and eleventh graders displaying more 
intergrade similarities. With advance in 
grade the daily newspaper is read more 
thoroughly; the comic section, the front 
page, and the sports section retain their 
popularity; although there is a compara- 
tive decline of interest in the comics in the 
twelfth grade, comics remain the most-read 
part of the paper (Donahue, 1947; Fein- 
gold, 1944; Fendrick, 1941; Grumette, 
1937). 
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Possibly the two best-liked media for 
reading among adolescents are comic books 
and regular magazines. Both are read 
widely, and both tend to be preferred to 
other types of reading matter. Nasser 
(1941) reported that a sample of 950 high 
school students read more than 350 differ- 
ent magazines. Of these, the average stu- 
dent read 7.68 magazines regularly. Comie 
books tend to be less popular with older 
adolescents, but their appeal continues to 
be great throughout the teen years. 

Radio and Motion Pictures. Youth are 
very enthusiastic about both the radio and 
motion pietures and indulge whenever they 
happen to have the opportunity. In a 
study of 2000 boys Fleege (1945b) reported 
that 3 out of 4 boys attended the movies 
once a week or oftener, the average boy 
attending 1.2 times per week, or 4.9 movies 
per month. Sterner (1947) in her study of 
the various communication media used by 
children notes that “radio had more titles 
listed for it than any other medium. This 
is the medium to which pupils devote most 
time each day.” The popular status of 
radio with adolescents is particularly sig- 
nificant when one considers that radio is 
a comparative newcomer. There has been 
much discussion relative to the total and 
comparative influence of television. As of 
1953 the medium is still too new and re- 
search is still too meager to permit any 
adequate generalizations. Typical of avail- 
able studies on television are those by Gable 
(1951), Siepmann (1950), and MeDonagh 
et al. (1950). 

Vocational Interests. Vocational selec- 
tion is another crucial point in adolescent 
development and adjustment. Adolescents, 
particularly boys, spend a great deal of 
time thinking and talking about what they 
will do after they graduate from school. 
They are continually confronted with the 
desirability of making a vocational choice. 


There is the further fact that for many a 
vocational decision represents a real step 
toward freedom from parental control. For 
some there is also the desire to get married 
and to be able to support a family. Various 
studies of the occupational preferences of 
adolescents have been reported (Myers, 
1947; Cawley, 1947; Berdie, 1945; Brad- 
ley, 1943; Roeber and Garfield, 1943; Can- 
ning, 1941). A considerable amount of flue- 
tuation occurs in vocational choice, al- 
though it tends to lessen with increasing 
age. Older adolescents are likely to be- 
come somewhat more realistie in their vo- 
cational choices; younger adolescents tend 
to select more exclusively on the basis of 
their interests or what they interpret as 
their interests. Sex differences are apparent, 
Girls tend to be somewhat more mature in 
their vocational choices than boys of the 
same chronological age, and they usually 
select more sedentary occupations. Proper 
vocational guidance seems to be desired and 
tends to lead, where available, to greater 
stability and more appropriate choices. 
Various studies have been made of factors 
related to vocational choice (Myers, 1947; 
Bradley, 1943; Peters, 1941; Williamson 
and Darley, 1935; Strong, 1934). Details 
and superficial selections may change, but 
basic elements such as curiosity and mas- 
tery tend to remain comparatively stable. 
Factors determining vocational choice are 
environmentally engendered. Parents and 
family are usually most influential in de- 
termining vocational choice, then friends, 
and then professional acquaintances. Sons 
of higher-income parents are more likely to 
want to follow in their father’s footsteps 
than the sons of lower-income parents. So- 
cial prestige is often an important element 
in the adolescent’s vocational choice. But, 
whatever the adolescent's final decision, per- 
sonal advice is decidedly of greater impor- 
tance in influencing choice than informa- 
tion from other sources. 
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RESEARCH ON PRIMITIVE CHILDREN * 
MARGARET MEAD 


Introduction 


The value of research upon primitive chil- 
dren to students of psychology is part of 
the whole larger problem of the relation- 
ship of researches made among primitive 
people to the hypotheses and theories of 
psychology. Therefore, the history of the 
uses to which psychology has put data 
about primitive children and data about 
primitive peoples when constructing theo- 
ries of developmental psychology is a his- 
tory of the changing relationship between 
anthropology and psychology. 

The first use to which psychologists put 
ethnological data was in constructing bio- 
genetic theories in which the postnatal be- 
havior of the child was regarded as reca- 
pitulating the past history of the race. In 
a thorough examination of this position Hal- 
lowell (1939) has shown that any such 
theory involves these untenable positiens: 
(1) an acceptance of the doctrine of ac- 
quired characters, (2) a direct equation be- 
tween the type of culture found among 
our primitive contemporaries and previous 
stages in the history of more advaneed eul- 
tures, and (3) a demonstrable correspond- 
ence between the behavior of civilized chil- 
dren and primitive adults. In its erudest 
form this old biogenetie theory continues 
to erop up in the literature, and psycholo- 
gists continue to make investigations to 
disprove it (Sehubert, 1930; Anastasi and 
Foley, 1936, 1938). More seriously, it lies, 
as Hallowell has shown, behind much cur- 
rent psychoanalytic thinking and therefore 
compromises investigations made among 


primitive people within the psychoanalytic 
frame of reference. 

All the evidence which we have at the 
present time suggests that the only situa- 
tions in which the savage adult can be 
compared with the child within our so- 
ciety are those in which primitive socie- 
ties have failed to pattern some aspect of 
behavior which we have patterned exten- 
sively, In those cases, the thinking of the 
primitive adult, not trained, for example, 
in scientific logic, may resemble to a cer- 
tain extent the thinking of civilized chil- 
dren not yet trained in the methods of 
scientific thinking. This resemblance, how- 
ever, will be negative in terms of slight- 
ness of exposure to some eultural pattern- 
ing and may not be attributed to a greater 
degree of "primitiveness" in the thinking 
of the savage adult than of the civilized 
adult in the sense that primitive means a 
simpler, a more rudimentary, or an earlier 
form. Similarly, the drawing of primitive 
adults who have never drawn before often 
resembles the drawing of civilized children 
who have never drawn before, but. when 
the art of a primitive or non-European 
society has some positive characteristic 
for example, the technique of phenomenal 
regression instead of perspective—this must 
be attributed either to the cireumstance 
that the societies have developed and in- 
stitutionalized different approaches to the 
problem of representation or to differences 
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in the cultural conditioning of perception 
(Thouless, 1933). There is the further pos- 
sibility that, since types of thinking or ways 
of solving problems may tend to appear in 
a given order in the development of the 
child, different cultures may select an earlier 
ontogenetic tendency than others for elabo- 
ration (Mead, 1947b). When this occurs 
we can find elaborations in given primitive 
cultures of types of behavior manifested for 
a brief period and within a restricting and 
limiting frame in our own culture. In such 
cases there are available to the psycholo- 
gist data upon ways in which potentiali- 
ties of human thought, left unexploited or 
definitely overlaid or distorted in our cul- 
ture, may develop. 

This generalization holds in many fields. 
We can find cultures which develop the 
potentiality for animistie thought, as we 
can also find primitive societies which give 
their ehildren a training that discourages 
animistie thought even more rigorously than 
does our own (Mead, 1932) and cultures 
which fail either to give encouragement and 
elaborate channeled forms or to discourage, 
but leave man's eapacity to begin thinking 
animistically, in childhood, so unpatterned 
that it will survive merely as an idiosyn- 
erasy in some adults confronted with a new 
situation (Mead, 1928a). 

Róheim (19345), working within the psy- 
choanalytie frame of reference in the study 
of primitive children, continues to refer 
those aspects of primitive culture which 
are common to all primitive societies to a 
phylogenetic Oedipus situation, although al- 
lowing (Róheim, 1939) more and more for 
the specific elements in given cultural family 
situations which account for the particular 
form that the Oedipus complex takes in 
the character of members of a given primi- 
tive tribe. The most promising attempt 
to state the relationship between develop- 
mental phases in the emerging personality 
and the institutionalized cultural forms of 


contrasting societies is to be found in Erik- 
son’s (1939) theory of the social impli- 
cations of epigenesis. He applies Freud’s 
theory of pregenital zones and stages to 
problems of culture by pointing out that 
the successive emphases upon body zones 
in early childhood permit the particular 
modes of these zones to become established 
as basic social modalities. In a given so- 
ciety the oral-sensory, anal-muscular, and 
genital-locomotor zones are trained so that 
their modes (incorporation, retention, elimi- 
nation, intrusion, and inclusion) become 
patterned to form a basie social grammar, 
consisting of such modalities as getting, 
taking, having, holding, letting go, and giv- 
ing. Within this theoretical scheme dif- 
ferent cultures can be classified according 
to the extent to which they abbreviate or 
lengthen these stages, emphasize or depre- 
eate the various modes of behavior asso- 
ciated with given zones, and so produce, 
as the standard cultural personality, a mon- 
strum in excessu or monstrum in defectu, 
stated in terms of developmental possibili- 
P5. This approach permits, as did the 
diseredited biogenetie theory, a stimulating 
cross-comparison between the behavior of 
children in any given culture, at any given 
stage, and the behavior of adults in other 
cultures. 

The biogenetie theory and much of the 
thinking that has replaced it work with the 
concept of the primitive, a synthetic per- 
sonality, built up partly deductively from 
a hybrid of sociological, pseudobiological 
theory and partly through a miscellaneous 
mass of detail collected and systematized 
by such comparative writers as Lévy-Bruhl 
and Frazer. This material was further 
systematized by psychologists like Freud, 


1 Erikson handled this theory formally in a chart 
(Homburger, 1937) which was reproduced in the 
first edition of this manual. It has been omitted 
here as a much fuller treatment of this chart is in- 
cluded in Erikson's Childhood and Society (1950). 
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Wundt, and Stanley Hall, and “the primi- 
tive" as an analogue of “the child" or “the 
neurotic” or “the psychotic” became a theo- 
retical counter in later psychological re- 
search (Piaget, 1924; Storch, 1924). De- 
spite the enormous amount of ethnological 
research that has been done to demonstrate 
the great complexity and diversity of pre- 
literate cultures (Evans-Prichard, 1934; E. 
Beaglehole, 1940) and the untenability of 
any such concept as “the primitive,” this 
concept still reeurs today with monotonous 
frequency in psychological writing. There 
arose, however, a counter tendency to docu- 
ment the extent to which primitive man 
must be regarded as an aceulturated adult, 
subject to the patterning of his culture, and 
in no sense more archaic, or simple, in his 
methods of thinking than are we (Boas, 
1938). The very great differences between 
cultures of the world appear then as com- 
parable to the smallest local variations 
which obtain at home. This approach, in 
the hands of members of other disciplines, 
again tended to erystallize a conception of 
a series of synthetic primitives, as unreal 
as their single predecessor, members of a 
given tribe who were just like us exeept 
for a few conspicuous details; the Zuni 
had a distaste for violence, and the Kwa- 
kiutl a freer exaltation of himself. These 
stereotypes have proved to be almost as 
mischievous an idea as that of the primi- 
tive who thought prelogically and repre- 
sented the ehildhood of the race. 

Current sophistieated treatments of the 
reports from primitive society tend to use, 
in one part of their argument, the data 
showing that primitive man is just like us 
in all the respects in which he has been 
accused of being most different and, in 
another part of their discussion, diserete 
items of difference as recorded for particu- 
lar tribes, who become unreal counters for 
“nonviolence,” “jealousy,” “lack of knowl- 
edge of paternity,” ete. This is the result 


of combining the generalized rebuttals of 
the older position, based upon a large num- 
ber of miscellaneous instances, with a cer- 
tain amount of data on conspicuous differ- 
ences. 

Neither stereotype is of any genuine use 
to psychologists; one leads to untenable 
theory, the other to mere dull disbelief, 
for the average student who is taught that 
a given kind of native is just like himself, 
except for a few conspicuous and striking 
differences of behavior of which he knows 
he would be absolutely incapable, very 
properly rejects the whole argument. To 
convert these stereotypes it will be neces- 
sary for psychology gradually to assimilate 
and reduce to useful form the more recent 
findings of ethnologists which stress that 2 
fully acculturated member of a living cul- 
ture differs in every respect, and systemat- 
ically, from members of any other culture 
(Mead, 1934a; Bateson, 1936; Erikson, 
1940; see also Kóhler, 1937). Lee (1940) 
shows, for instance, that the Trobriand lack 
of recognition of paternity is not merely a 
prop for matriliny or an isolated piece of 
illogicality among a people who are just 
like us but that this nonrecognition stands 
in a systematic relationship to many other 
Trobriand ways of thought in a system of 
thought different from our own. 

It is necessary to recognize that the 
growing child is systematically patterned in 
every detail, in posture as well as in ges- 
ture, in tempo as well as in speech, in his 
way of thinking as well as in the content 
of his thinking, in his capacity to feel as 
well as in the forms which his feeling takes 
and that only by an understanding of the 
extent and internal interrelationships of any 
of these systems of socialization can the 
psychologist operate usefully with “the Zuni 
child” or “the Arapesh child.” The use 
of isolated instances of cultural differences, 
in the most abstract form possible, so that 
for the statement “The Mundugumor na- 
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tive feels shame in the outside of his upper 
arm" the psychologist will substitute “The 
localization of specifie emotions may be in- 
trospectively referred to different parts of 
the body, and parts so identified in one 
eulture may be ignored in another," will 
enable the psychologist to keep his think- 
ing from becoming culturally limited, but 
the effeet will be negative. Such an ab- 
straction keeps him from making obvious 
errors of the order of “All children are 
more animistic than adults," but it does 
not necessarily stimulate him to say any- 
thing new, to advance any more fruitful 
hypothesis. 

Looking at the development of psychol- 
ogy's use of primitive data from another 
point of view, we find that in the first 
stage, that of analogy, there was an efflo- 
rescence of unprofitable and unsound paral- 
lels between primitive man and civilized 
children which led to a dead end in psy- 
chological thinking. This period was fol- 
lowed by the period of disproving the as- 
sumptions made in the previous period and 
using primitive material negatively to call 
in question psychological assumptions which 
had contained a western European premise 
(Malinowski, 1927a; Mead, 1928b, 1932; 
Benedict, 19346). During this period it 
was further the function of the ethnologist 
who oriented his work to psychological pre- 
occupations to phrase his material as “Yes, 
but among the . . . such and such is the 
case, and so your hypothesis will not hold.” 

The effect of this type of criticism is to 
drive the theorist toward higher degrees of 
abstraction. The Yale frustration-aggres- 
sion hypothesis (Dollard, Doob, Miller, et 
al, 1939) is a case in point. The hy- 
pothesis states that if a series of acts which 

would have led to a final satisfying act is 
interrupted, the subject will either turn to- 
ward some other analogous goal (substitu- 
tion) or he will exhibit aggressive behavior. 


The critic replies: “Yes, but the Balinese 
do not see their own behavior in this v 
They see their own behavior either as an 
infinite continuum leading nowhere or else 
as separate atomic pieces; they do not see 
life as we do, as composed of a series of 
acts punctuated with satisfactions.” This 
criticism calls attention to the whole prob- 
lem of “time gestalt” and “purpose,” and 
it is now possible to look at the goal seek- 
ing and at the aggressive behavior in terms 
of this new abstraction and to see that 
both are alike in their punctuation, in that 
both end in climax. This leads us to the 
generalization: “If an individual has been 
conditioned to a certain time gestalt and 
if a sequence of his acts is interrupted, he 
will turn toward some other sequence in 
which a similar gestalt is implicit.” 

Our criticism has led to a higher degree 
of abstraction and so to a reduction in the 
number of entities invoked. In place of 
the alternative entities, “substitution” or 
“aggression,” we now have only one entity, 
the “time gestalt” (Bateson, 1941). How- 
ever, a correction of this order, introduced 
into a hypothesis which had been care- 
fully framed in an attempt to allow for 
and rule out the cultural factor, can be 
introduced only on the basis of an exceed- 
ingly detailed study of character formation 
in other cultures. It is therefore to be 
expected, in terms of the continual cross- 
fertilization between psychology and an- 
thropology, that, as the field worker takes 
more cross-culturally useful frames of ref- 
erence into the field, he will return with 
material which will be relevant at a higher 
level of theoretical abstraction in psychol- 
ogy. 

This most recent stage in the application 
of primitive material to psychological theory 
has a positive aspect, in which the ethnolo- 
gist attempts upon the basis of primitive 
data to develop concepts that could not 
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be derived on the basis of any other data 
which we possess. The contribution of the 
ethnologist here may be likened to the con- 
tribution which a chemist might have made 
in discovering a new element before the 
periodic table was constructed. Because 
our theories of human nature must always 
be constructed on the basis of subjects who 
have been socialized, our progress is ex- 
ceedingly slow in constructing any theo- 
retical picture of the range of human po- 
tentialities and the systematic interrelation- 
ship of different parts of this range. Until 
we have enough data to fill in the ana- 
logue of the periodie table for human de- 
velopment, it will be necessary to have 
more and better-detailed studies of the 
process of character formation and the re- 
sulting personality structure in different cul- 
tures. Erikson’s (1950) chart makes it pos- 
sible to make an intelligible statement about 
certain aspects of character formation in 
about half the primitive societies upon 
which we have relevant data concerning 
the way in which the zonal behavior is pat- 
ierned. Bateson’s (1942a) suggestion for 
the analysis of cultures in terms of types 
of deutero-learning, through which different 
types of learning identified in learning ex- 
periments in the laboratory may be seen 
to play different róles in the expectations 
of members of different cultures, provides 
us with another such cross-cultural frame 
of reference, as does his formulation of 
end linkage (1942b). The Gesell-Ilg (Mead, 
1947b) spiral concept of development pro- 
vides another useful cross-cultural model 
less exclusively preoccupied with affective 
clements than are those theories of growth 
which derive from Freudian psychology. 
Renewed attention to forms of thought of 
the type which is found extensively in 
dreams, in schizophrenies, in ritual and art, 
and in the spontaneous productions of chil- 
dren is introducing new possibilities of cross- 


cultural analysis of primary process types 
of thought (Vigotsky, 1939; Schachtel, E. 
G., 1947; Lowenfeld, 1935). The develop- 
ment of psychosomatic theory has also in- 
troduced a new set of concepts within which 
child development may be seen culturally 
(Mittlemann, Wolff, and Scharf, 1942; 
Mead, 1947c; Wolff, 1947). Models for 
seeing child development in cultural set- 
tings as part of a circular system of com- 
munication between generations may be ex- 
pected to come from the newly emerging 
approach of cybernetics (Wiener, 1948; 
Bateson, 1949; Mead, 1949a). This ap- 
proach may be opposed to unrewarding 
discussion of the causal réle of particular 
items of child rearing practices (Whiting, 
MS 6; Orlansky, 1949). This newer frame- 
work makes it possible to look upon the 
child as acting within the whole social group 
and, by making the point of reference the 
regularities of the human growth process 
within a social group of all ages, eliminates 
artificial distinctions between the sequences 
of growth within the individual organism 
and the interrelationships among all the 
human beings within a society (Mead, 
1949b). 

So the psychologist will continue to de- 
mand from material gathered by the eth- 
nologist data for correcting his hypotheses 
—negative material—and data for amplify- 
ing his hypotheses—positive material. Upon 
the formulation of significant cross-cultural 
hypotheses which the ethnologist can take 
into the field will depend the amount of 
significant materials of this sort which the 
ethnologist can bring back; and, if the sci- 
ence of human behavior is to proceed at 
maximum speed, the field ethnologist con- 
cerned with psychological problems must be 
working with hypotheses even before they 
reach the point of publication and not with 
the formal psychological statements of some 
years back, 
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The Psychologist among Primitive 
Peoples 


We ean now turn to the history of the 
attempts of the psychologist to work in the 
field, or to set specific problems or provide 
tests for the use of the field worker. His 
first contacts with primitive peoples, like 
his first use of primitive material, were cast 
in a biological mold. He wanted to study 
racial differences. Klineberg (1935) and 
Goodenough (1936) summarize the state of 
research here, Goodenough says: 


In view of the relatively small amount 
of information concerning the mental char- 
acteristics of various cultural and racial 
groups that is based upon direct measure- 
ment or simple functions, it is greatly to 
be regretted that up to the present time 
psychological interest has been so closely 
centered about the problem of classifica- 
tion on the basis of general broad assump- 
tions the validity of which is uncertain, 


The first research was done on the sense 
organs, and, as Goodenough (1936, p. 6) 
points out, psychologists were satisfied with 
the disproof of the extravagant claims of 
racial differences which had been made and 
ignored the differences which were found. 
There was then a very infertile period of 
applying intelligence tests to primitive chil- 
dren, usually in culture contact environ- 
ments, which necessitated an equally infer- 
tile effort to refute the findings. Efforts 
are now being made (Porteus, 1937; Cat- 
tell, 1940; K. R. Stewart, MS c) to de- 
velop tests whieh ean be standardized on 
the members of preliterate cultures and 
which will yield positive data on how the 
individuals think, not merely on how we 
may classify them. To date, no data have 
been advanced which actually call into ques- 
tion the basie ethnological assumption of 
the nonexistence of innate psychological dif- 
ferences between races. The principal im- 
portance of this type of research lies in 


its background relationship to other prob- 
lems, for if there were significant and con- 
stant differences between all the members 
of one primitive group and those of an- 
other group, then any study of the social- 
ized individual would have to take them 
into account. 

A second attempt on the part of psy- 
chologists to collect primitive data has been 
prompted by problems which they them- 
selves formulated and for which they col- 
lected supporting data. Porteus (1937) set 
out to test the theory that environment 
was responsible for the poor showing of 
natives in a culture contact setting. He 
made a study of primitive people in two 
differentially difficult physical environments, 
to find that, if anything, the individuals in 
the harder environment were superior but 
that, on the whole, the differences were 
unsystematic, Greater reliance upon eth- 
nological data would have suggested that 
this investigation, as it was phrased, was 
not worth undertaking. Dennis (1940a) 
posed the problem of whether the cradle 
board affected the age of walking and tested 
it out in two Hopi communities, one in 
which the cradle board was still used and 
one in which its use had been abandoned. 
Setting aside the reliability of Indian moth- 
ers’ reports on a problem that involved ac- 
curacy in months, the question, like Por- 
teus’s, was phrased in a way that tremend- 
ously oversimplified the problem. It is to 
be expected that infants subjected to a 
type of environmental pressure of which 
the cradle board is one expression will 
differ from infants differently reared, but 
not on such simple items as “age of walk- 
ing." Rather will they differ in manner 
of walking, occasions when they walk, sig- 
nificance of walking for the personality, 
type of balance disturbance to which the 
individual is subject, ete. It is even prob- 
able that most of these effects would re- 
main even if the cradle board itself dis- 
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appeared, as long as the whole complex of 
cultural behavior of which the cradle board 
had been a part survived (Erikson, 1939). 

Recent elaborations of this type of earlier 
approach now occur in reverse. Some sin- 
gle item of behavior which has been de- 
scribed as providing useful clues to the un- 
derstanding of the acculturation system of 
a given primitive society, as, for instance, 
the way in which a pattern of permissive- 
ness or exactingness is expressed in the in- 
fant feeding situation, is then assigned hy- 
pothetical causal importance, and this hy- 
pothesis is either subjected to criticism 
(Orlansky, 1949) in the light of work done 
in our own society or uneritieally imported 
as a basis for a pediatric program (Mol- 
oney, 1945; Moloney and Cammisa, 1947). 

When the emphasis was upon the con- 
tribution of research in primitive society 
as a negative corrective to culturally lim- 
ited hypotheses, taking a problem into the 
field, such as the incidence of conflict at 
adolescence (Mead, 1928b) or the effect of 
a harsh environment on IQ (Porteus, 1937), 
seemed to be an effective use of primitive 
material, From such oversimplified stud- 
ies, however, we could not expect anything 
except negative, corrective, precautionary 
conclusions, and such an approach is now 
definitely out of date. 


Approaches during the Period 
1935-1940 


These approaches (1935-1940) take as a 
focusing point, not a simple presence or 
absence, concomitance or noneoncomitance 
problem, but instead the investigation of 
the developing individual within the whole 
cultural matrix. The older approaches re- 
lied upon primitive societies to provide lab- 
oratories within which different sorts of chil- 
dren could be found whose behavior could 
be used to disprove or call in question some 
hypothesis. The value of primitive socie- 


ties was regarded as lying principally in 
the fact that the culture was a different 
one and that special sets of conditions, such 
as cradle boards, prolonged suckling, non- 
recognition of paternity, absence of formal 
schooling, and knowledge of graphic tech- 
niques, could be found and their “effects” 
upon the developing personality studied, 
It was later felt that more was to be 
gained by asking another kind of question, 
and by utilizing two other aspects of primi- 
tive culture: (1) the eireumstance that they 
represented varieties of social systems which 
we could neither produce experimentally nor 
derive by extrapolation from known forms 
and (2) the circumstance that in small 
groups of preliterate peoples sharing a com- 
mon culture it is possible to deal with the 
individual within the whole society, in re- 
lation to his total culture, in a way that is 
not possible in large groups, in a stratified 
society, characterized by great heterogeneity 
of culture, The new questions that the 
psychologist or the ethnologist working in 
terms of psychology asked were positive 
questions: What is the mechanism of char- 
acter formation within the new society? 
What sorts of learning are emphasized, and 
what are the results? How is a person- 
ality type which places no value on aggres- 
sion developed, and how do individuals of 
this sort function within society? Emphasis 
was laid first upon collecting data upon the 
total socialization process, and then focal 
points within that process were studied. 
This approach grew out of increased em- 
phasis upon personality and culture (Mali- 
nowski, 1997a; Frank, 1931, 1938, 1939; 
Fromm, 1933; Bened 1934a; Mead, 
1934a, 1937; Lasswell, 1935; Bateson, 1936; 
Dubois, 1037a, 1937b; Horney, 1937; Mas- 
low, 1937; Gorer, 1938) and out of an 
increasing rapprochement between psycho- 
analytic findings and cultural studies (Mead, 
1930a; Glover, 1932; Roheim, 1932, 1934a, 
1934b; Dollard, 1935a, 1935b; Horney, 
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1935; Mekeel, 1935; Opler, 1935; Erikson, 
1939; Kroeber, 1939; Lasswell, 1959; Levy, 
1939; Kardiner, 1939, 1945; Schilder, 1940). 
From this type of investigation we may 
expeet data upon the whole socialization 
process within a given society which are 
sufficiently precise to give a greater under- 
standing of specifie aspects of socialization, 
such as types of learning (by conditioned 
reflexes, by “empathy,” by different sorts 
of identification, by dependence upon verbal 
or nonverbal cues); patterning of interper- 
sonal relationships in preponderantly sym- 
metrical or asymmetrical terms; utilization 
of biologically given differences, such as sex 
differences, in building character; cultural 
patterning of rhythms of growth; minimi- 
zation or maximization of hereditary defects 
or special abilities; development and utili- 
zation of symbolic forms; orders of con- 
gruence between sorts of character struc- 
ture and politico-economie forms. Even 
further illumination is to be expected from 
using a series of such detailed findings in 
cross-cultural comparisons which will bring 
out general tendencies; and on the basis 
of these tendencies hypotheses, later to be 
tested in other ways, can be formed. 

A first attempt at such a study was 
made in Cooperation and Competition 
among Primitive Peoples (Mead, 1937). 
Kardiner (1939) using suggestive data upon 
some of the formal aspects of culture in- 
dicated a series of formal ways in which 
such investigations might proceed. The 
most complete field work based upon his 
frame of reference, and upon which he has 
drawn in his later work (Kardiner, 1945), 
is that of Cora Dubois (1944). Whiting 
(1941) made a similar attempt to illustrate 
by field materials the applications of learn- 
ing theory developed by Dollard and Miller 
(1941). 

The period just before the war saw the 
collection of large amounts of field data, 
much of which will never be fully pub- 


lished, upon which psychologists, or anthro- 
pologists working with questions posed by 
psychologists, or the two working together 
may test and explore developing hypotheses. 


Developments during World War II 
and the Postwar Period 


Anthropological work was even more af- 
fected by the war than other disciplines, 
because field work became impossible in 
many of the more primitive areas. Since 
1940 work has concentrated along two main 
lines: (1) the application of projective t 
and other standardized testing and obser- 
vational procedures to groups of children 
in culture contact situations, principally 
schooled or partially schooled American In- 
dians, and (2) the application of theory 
based on previous work on primitive chil- 
dren to the new applied field of studies 
in national character. The most ambitious 
attempt at the cross-cultural use of pro- 
jective tests, in mixed teams of anthropolo- 
gists, clinical psychologists, and educators, 
was the work of the Indian Education and 
Administration Research represented in a 
large number of publications (Eubank, MS; 
Hallowell e£ al, MS; Hassrick, MSS; Hav- 
ighurst, Gunther, and Pratt, 1946; Havig- 
hurst and Hilkeviteh, 1944; Havighurst and 
Neugarten, MS; W. E. Henry, 1945, 1947; 
Joseph, MS; Joseph, Spicer, and Chesky, 
1949; Kluckhohn and Leighton, 1946; 
Leighton with Adair, MS; Leighton and 
Kluckhohn, 1947; Macgregor, 1946; Mordy, 
MS; Rannells, MS; Thompson, 1946, 1948, 
1950, MS; Thompson and Joseph, 1944, 
1947; Underhill, 1942, MSS; Warner, Hav- 
ighurst, and Eubank, MS) ranging from 
discussions of the methodology of the cross- 
cultural use of a particular test (W. E. 
Henry, 1947) to reports in which the au- 
thors’ extensive knowledge of a whole cul- 
ture is integrated with some of the test 
results (Leighton and Kluckhohn, 1947; 
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Macgregor, 1946). Specifie results of this 
very ambitious study, which was planned 
to meet the standards of eross-diseiplinary 
research in child development, have been 
contributions to our knowledge of the use- 
fulness and range of the tests employed 
rather than to the development of new 
conceptual schemes for dealing with the 
problems of culture change, for which we 
at present have no conceptual tools (Mead, 
1049c). Cultural insights have been chan- 
neled back into the world of projective test- 
ing, increasing somewhat the possibilities of 
the inclusion of cultural concepts in the 
interpretation and use of the tests, but 
hardly calling into effeetive question the 
original culturally limited concepts on which 
the tests were developed. The unsatisfac- 
tory state of the relationship between Rors- 
chachs and cross-cultural uses is summa- 
rized by Abel (1948). Individual anthro- 
pologists, particularly Hallowell (19414, 
1941b, 1942) and those working with him 
(Caudill, 1949; Coelho, MS a and draw- 
ings; Watrous, MS), have been able to 
use the lines of communication with clini- 
eal thinking to fertilize their thinking in 
areas where they already had great eul- 
tural knowledge, but the use of these meth- 
ods, with the emphasis on comparability of 
method rather than upon cultural patterns, 
has on the whole yielded great masses of 
data and little theoretical advance. 

The field of national character developed 
as a wartime measure in which methods 
based on a combination of anthropological 
field work and clinical research were ap- 
plied to attempt to delineate the character 
of enemies, allies, and native populations. 
A variety of theoretical formulations were 
developed (Bateson, 1942b; Gorer, 1943; 
Mead, 1943, 1946, 1947/; Levy, 1947; 
Schaffner, 1948; Leites, 1948; Benedict, 
1949; Dicks, 1950). All of them involved 
hypotheses concerning the importance of 
regularities in methods of child rearing as 


a clue to the character structure of mem- 
bers of a culture. They all invoked certain 
theoretical propositions of the order referred 
to above? about the nature of growth; 
the significance of certain types of com- 
munication (Mead, 1949a) between adults 
and children, such as those involved in 
feeding, weaning, teaching of control and 
bodily autonomy, regulation of bodily func- 
tions, etc.; and they drew also upon the 
theoretical work of learning and Gestalt psy- 
chologists. These studies have provided a 
tich body of hypotheses, the most recent 
of which are embodied 'in. Gorer's set of 
hypotheses concerning the'róle of the child 
rearing practices, particularly swaddling, 
during the first year of life in the forma- 
tion of the character of ‘Great Russians 
(Gorer, 1949; Gorer and Rickman, 1949). 
But essentially this series of studies, even 
when made upon exotic cultures such as 
those of Japan, Burma, and Siam, have 
not been studies of: children but rather 
studies of cultural practice, as reported by 
adult observers, which involve children, or 
deductions about childhood experience from 
the literary and artistic material or from the 
anamnestic materials of. individual adults. 
This was inevitable given the conditions 
under which the material was collected, but 
the research worker is now left with a set 
of hypotheses concerning childhood hardly 
underwritten with any observations on the 
children of the countries to which these 
hypotheses apply, producing a period his- 
torieally analogous to the period when 
Freudian hypotheses about childhood had 
vet no supporting data from child anal- 
ysis. The older workers in the field of na- 
tional eharaeter have all done field work, 
but there is serious danger that in the ab- 
sence of field work opportunities a new 
group of research workers may develop 
hampered by a lack of background of ob- 


as 


1 See page 739. 
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servation of children in a genuinely primi- 
tive or exotie cultural setting. 

The combination of the national char- 
acter research and the work done with 
projective methods, as exemplified in such 
investigations as Columbia University Re- 
search in Contemporary Cultures set up by 
Benedict (La Barre, 1948), opens up again 
the possibility of combining data on actual 
childhood behavior with other types of cul- 
tural data from arts, myths, religious cere- 
monials, and dreams, so as to illuminate 
the way in which preverbal psychological 
mechanisms continue to operate throughout 
life. K. R. Stewart's study of primitive 
dreams (MSS f, g) which records and ana- 
lyzes dreams of children and adults in three 
native cultures—in a society which inter- 
dicts the use of dreams, in a society which 
neglects dreams, and in a society which 
turns them into instruments of social con- 
trol—is a significant field addition to this 
area. Further analyses of prewar field work 
on adults and children (Bateson and Mead, 
E; Belo, E; Tschopik, E) may be expected 
to provide data on this same set of prob- 
lems. 

The most extensive set of interrelated 
field studies having at their disposal most 
of the hypotheses developed during the war 
are those which have been under United 
States naval auspices in Micronesia (Bar- 
nett, 1949, E; Burrows and Spiro, 1953; 
Gladwin, E; Joseph and Murray, 1951; 
Lessa, E; Luomala, E; Rauch and Toler- 
ton, E; Schneider, MSS, E; Spiro, MS, 
E). These studies should be expected to 
reflect greater theoretical sophistication in 
new forms of field observations. 

The emphasis upon the study of the 
total socialization process and the investi- 
gation of the development of the person- 
ality within the whole culture does not 
obviate the need for precise psychological 
studies within the primitive societies which 
will use more controlled methods for the 


study of small, delimited problems. With- 
out these basie cultural studies, however, 
the precise investigations are meaningless. 
The psychologist who used anthropological 
data in the past was inclined to pick at 
random illustrative details torn from the 
context (Miller, 1928) or recorded in the 
absence of context, or to content himself 
with insisting that more precise methods 
should be used without formulating the in- 
terrelationships between the problems which 
the precise methods were to solve and the 
delineation of the total socialization process 
(Bartlett, 1937). 

Once this is recognized, it will be pos- 
sible to take more precise psychological 
methods into the field. For example, in 
Bali, it may be observed that the incidence 
of fatigue seems to be much lighter than 
in other societies. In the absence of other 
data, for the psychologist to make a pre- 
cise determination of the degree of fatigue 
under different sorts of tasks among the 
Balinese would get us absolutely no fur- 
ther than the original observational state- 
ment. It would back up the original ob- 
servation but would not add any further 
understanding. However, a study of the 
total picture in Bali shows: the way in 
which learning takes place, by direct ma- 
nipulation of the learner’s body or by par- 
ticipation by the carried infant in the 
rhythm of the mother's acts, by observing 
what others do, but with a minimum of 
verbal teaching of any sort; the way in 
which the child's behavior is controlled by 
the affectively toned exclamation accompa- 
nied by the invocation of one of an as- 
sortment of fear symbols—wildeat, witch, 
scorpion; the way in which gradual de- 
tachment from other persons and a de- 
crease in, and finally the disappearance of, 
bids for personal attention takes place in 
the Balinese child whose responsiveness is 
continually played upon by adults and older 
children; the absence of overt manifesta- 
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tion of guilt or remorse; the high degree 
of hypochondria, coupled with a great pre- 
occupation in playing upon one's own body; 
the way in whieh a craftsman uses only 
the particular muscles absolutely essential 
to a given task, so that there is no spread 
to total involvement; the premium that 
the Balinese put upon orientation in space, 
and their objection to drunkenness; their 
interruptibility and apparent lack of per- 
severation; the absence of goal-oriented 
behavior. 

When these and a great number of com- 
parable motifs have been identified and 
documented, the psychologist skilled in the 
measurement of fatigue could go in and 
make significant, precise studies of the 
amount of fatigue shown by the Balinese 
in various relevant contexts—in the pres- 
ence of strangers, in a strange environment, 
under exhortation to make an effort, in 
dangerous occupations involving a threat 
of personal injury, when given verbal in- 
struction as compared with a demonstra- 
tion of the task, ete—and from such an 
investigation a real addition to our knowl- 
edge of fatigue might be made. 

This general principle holds true of all 
precise measurements of individuals in 
primitive society; differences in visual acu- 
ity are of merely academic interest and 
lack any theoretical significance unless they 
can be correlated with a total behavior pic- 
ture in which they may be shown to play a 
systematic rôle. Ability to solve a maze, 
endurance, perseveration, discontinuity of 
learning, etc., are important to measure if 
it is possible to show that these identified 
mental habits have a systematic relation- 
ship to the type of character standardized 
in that particular culture. (For example, 
K. R. Stewart (MS b) found that Ainu 
women showed a definite inability to tackle 
new problems which could be correlated 
with the special circumstances of older 
women’s social réle.) 


Tf the field worker is trained in both psy- 
chological and ethnological techniques, both 
aspects can be developed together; the 
areas in which precise measurement or con- 
trast groups would be useful can be identi- 
fied in the field, and the necessary tests 
given. Alternatively, ethnologists in the 
field can carry out various suggestions given 
them in consultation with psychologists, 
either before they set out or, more fruit- 
fully, after they have identified the foci of 
their problem. Examples of such coopera- 
tion are Nadel working with Bartlett’s 
suggestions (Nadel, 1937a, 1937b); Mead 
working with the Abel Free Design Test 
(Abel, 1938); J. Henry and Mirsky work- 
ing in cooperation with Levy (Levy, 1939; 
J. Henry, 1940a); and, conversely, K. R. 
Stewart, as a testing psychologist, using 
techniques of hypnotism, dream analysis, 
maze testing, Goodenough test, ete., and 
working with a knowledge of the cultural 
background provided by Noone (K. R. 
Stewart, 1951, E); Erikson making his ob- 
servations among the Sioux with cultural 
orientation provided by Mekeel (Erikson, 
1939) and among the Yurok with cultural 
orientation provided by Kroeber (Erikson, 
1943); and Dennis making extensive use 
of the manifold published Hopi cultural 
material (1940b); as well as the extensive 
team work of the Indian Education and 
Administration Research (Thompson, 1948). 

With the recent elaboration of technique 
of recording and observing, single-handed 
field work is becoming steadily less reward- 
ing, and expeditions in which scientists 
trained in different disciplines cooperate on 
the spot will have to take the place of the 
single worker. 


Methods of Research 


In discussing methods of field research, 
certain absolute requirements will be taken 
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for granted and not discussed in detail 
In the primitive culture studied, the in- 
vestigator must have an especially detailed 
knowledge of the data most immediately 
relevant to childhood: prenatal care, care 
of children, family structure, children's 
play patterns, both formal and informal 
(Mead, 1931; Flannery, 1936), age grades, 
initiation system, rituals associated with 
rite de passage (Van Gennep, 1909), etc. 
He must furthermore have a systematic 
understanding of: the whole culture—the 
sociopolitical system, the economic arrange- 
ments, etc.—so as to be able to place this 
detailed material in its context. Such an 
understanding can, of course, be gained in 
several ways: by direct ethnological re- 
search, by the use of existing ethnological 
sources, by cooperation with an ethnologist 
in the field, or by working with the co- 
operation and advice of an ethnologist who 
has been in the field. Work must be done 
either in the native language or in a con- 
tact language in which the children and 
the investigator have facility (Mead, 1939a). 
The direct use of an interpreter is not ad- 
equate, but educated natives may be used 
to give tests, record results, ete. The sub- 
jects should be known as individuals, so 
that at no time will an individual’s be- 
havior on a test, in a social situation, or 
as recorded in a photograph have to be 
interpreted without reference to that in- 
dividual’s known personality and status 
within the family, the age group, and the 
community. As most research on primi- 
tive children is highly qualitative and uti- 
lizes a very limited number of subjects, 
this condition is not difficult to meet. The 
research should be done with a closed 
group, a village, a clan, a locality, a horde, 
as the case may be, so that the total social 
situation within which the individuals live 
can be accurately stated (Moreno, 1934). 


1 For practical consideration, see Mead (1931). 


Observations of "forty Indian children 
gathered from twelve different tril at a 
government school,” ete, are relatively 
valueless until an enormous amount of work 
has been done on the twelve tribes in- 
volved, and then it would still be more 
rewarding to study forty children within 
one of the twelve tribes. 

We may now consider the more specific 
methods by which children’s behavior can 
be studied and by which the implications 
of the cultural setting as expressed in the 
behavior of the growing child can be evalu- 
ated. 

The Natural History Approach. This 
method is based upon careful observation 
of primitive children within ordinary life 
situations: infants in their mother's arms; 
siblings struggling over their mother's 
breasts; children's behavior at the death 
of a parent or during a quarrel between 
their parents; behavior of individuals dur- 
ing initiation; ete. In such an approach 
the investigator is minimally present, ef- 
faces himself or his camera as much as pos- 
sible, and records the surrounding context 
of behavior as well as the aetual behavior. 
So a struggle witnessed between an old 
woman and a child, in which the old woman 
seems to be putting excessive energy into 
attempting to drag the child with her, is 
given retrospective illumination by the cir- 
cumstance of the old woman's death three 
hours later (Bali). A child’s display of 
fear in the arms of a young girl nurse 
which is not paralleled by similar behavior 
in the arms of a different nurse may be 
placed against the knowledge that the nurse 
has just quarreled with her guardian and 
been expelled from the temple society of 
unmarried girls (Bali). A child who has 
never been observed refusing food before 
may suddenly refuse food from his mother 
with an accompanying temper tantrum. 
This behavior becomes relevant if the in- 
vestigator knows that the child was adopted 
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a short time before, had been taught that 
his mother was not his mother, and that 
the adoption arrangement had been ab- 
ruptly terminated the preceding night as a 
result of a quarrel among the adults (Iat- 
mul). 

There are various stages of refinement 
with which these methods can be used. The 
records kept may be taken at random 
whenever significant behavior is observed 
(Mead, 1928b, 1930b; Hogbin, 1931; Firth, 
1936; Gorer, 1938); a large enough sample 
of different types of observation—for ex- 
ample, daughters with fathers in mothers’ 
absence, mimetie play immediately follow- 
ing a cultural spectacle, ete—may be taken 
at definite intervals (Bateson and Mead, 
E, for Bali and Iatmul; Brown, E; Kluck- 
hohn, E, for definite periods, once a year). 
The records themselves may be retrospec- 
tive, that is, written down after the ob- 
servations have been completed, or simul- 
taneous. Simultaneous records may be of 
many types: running verbal records of be- 
havior (varying in value depending on 
whether the recorder has to look at the 
medium of recording, so that writing meth- 
ods like touch typing and stenotyping are 
superior to methods of recording which 
require visual attenton, such as stenogra- 
phy); records made by one observer or by 
several observers who concentrate on dif- 
ferent aspects of the situation and syn- 
chronize against a time scale; records made 
with a parallel still photographie record, 
varying from illustrative photographs (Fig- 
ures 1, 2, 3, 4, 5) giving a general setting 
to a short series of photographs in a se- 
quence (Figure 6); a sequence of photo- 
graphs taken with a miniature camera per- 
mitting more lavish expenditure of film and 
automatically giving a permanent sequence 
record (Figure 7); a sequence taken with 
a rapid winder, presenting a far more de- 
tailed record (Figure 8); or a set of stills 
taken simultaneously with a cinematograph 


record, Cinematograph records represent 
the most complete behavioral record (ex- 
clusive of sound), and vary in refinement 
from short Ciné sequences interspersed 
with verbal records and short Ciné se- 
quences interspersed with verbal and still 
records through the final refinement of two 
16-mm. Ciné cameras, staggered so as to 
give a complete record 

There are two further possibilities of ob- 
taining photographic records which have 
not yet been tried out. The first is the 
use of a motor-driven camera and’ the in- 
clusion of a sound recording apparatus. 
Such a method would be very costly and 
would require three persons, one for the 
Ciné camera, one for the sound apparatus, 
and one to keep a verbal situational record 
which the sound record would not replace. 
If it were desired to expand in the direc- 
tion of equipment rather than in the num- 
ber of investigators, it is probable that a 
35-mm. Ciné camera, equipped with a foot 
release, a device for taking single frames, 
and an automatic clock device, might per- 
mit a single investigator: to approximate, 
but not to equal, the record kept by two 
investigators, in which one makes the photo- 
graphic record, the other the verbal. 

1 Bateson, Mead, and Belo have experimented with 
all the various methods described above. Costs of 
still photographs are enormously reduced by using 
bulk flm and loading it into cassettes in the field, 
and by supplementing the use of Ciné film by much 
less expensive series of still. The use of two Ciné 
cameras and two miniature cameras makes it possible 
to record simple behavioral sequences without any 
break, if it is possible to have an operator for each 
Ciné miniature pair. This method, however, necessi- 
tates three observers, for it has been found that 
even Ciné records are of very limited value without 
a complete simultaneous verbal record. 

2All records made by more than one observer 
must be made against a time scale, and all records, 
even by a single observer, are enormously improved 
by the use of a time scale, not only for behavioral 
sequences but also for single bits of behavior ob- 
served out of any known context, as the context 


may later be filled in or the interval before an ob- 
served bit of behavior may become significant, 
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FicumE 1. Ex se children. Bajoeng Gede, Bali. G. 
Bateson. Reading from left to right and from top to bottom: 


Doemoen, aged ca. 18 months, in her mother’s brother's wife's arms. (Dec. 12, 1936. Leica, 
4.) 
tera, ca. one year, in his father's arms. (Dec. 8, 1936. Leica, 3T-9.) 
, old, in his mother's arms. (Dec. 11, 1936. Leica, 3T-34.) 
Badera, girl ca. one year, in arms of a neighbor child. (Oct. 10, 1936. Leica, 3A-21.) 
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Figure 2. Contrasting ways of handling children. Reading from left to right and from 
top to bottom: ; i 
Bischu's ea. week-old baby, carried in a net bag, in which the in- 
as in utero, (1932. M. Mead.) 

-day-old infant on mother's outstretched arm. 


Arapesh, New Guinea. 
fant’s body gets all-round support a 5 
latmul, New Guinea. Hee ae 
(May ? 38. Leica, 23P. G. Bateson. i 
tes Pas TUE two middle daughters. The Lepcha child spends nearly all wak- 
ing hours pee to the back, in which position it has to yield passively to every 


move of the carrier. . G. Gorer. [Gorer, 38 PI. 23.1) * 
“Mea ee Ded Ngamel's wife with ca. 8-month-old baby on her back. (1929. 


M. Mead.) d 
Pilagá, Argenti vying child in sling. (1936-1937. J. Henry.) 4 - 
i o carrying her 42-day-old infant girl. Balinese babies are 

suckled in the sling, (Mey 6) Uo egens 88-49 Ce Dateson) 
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(iia 


Ficurn 3. Contrasting ways of carrying older children. Mandated Territory of New 


Guinea, Reading from left to right and from top to bottom: 

ving adopted twin girl, ca. 2 years. 
ang idle. (1932. M. Mead.) 

ng child in ceremonial 


Mundugumor, Sepik-Aitape District, Kwenda. e 
Child is given no support by woman whose hands h: 

Tchambuli, Sepik-Aitape District. Woman of Wompun hamlet carryi 
dress. No support given by hands of woman. et M. Mead.) 

Arapesh, Sepik-Aitape District. Kamawon. ca. 2-year-old girl, on the back of a young girl, 
Wadjubel. Both of child’s legs supported. (1932. R. F. Fortune.) 

Manus, Admiralty Islands. Piwen, aged ca. 2% years, on the back of her father, Luwil, 


holding on herself. (1929. M. Mead.) 


FicunE 4. Sleep postur ling from left to right 


and from top to bottor 


ede, Bali. Kenjoen, 266~ old baby girl, in arms of elder sister, Gati, aged ca. 
, 1936. : Leica, 3Wa-3 G. Bateson.) 
Iatmul, New Guine Pulembelua, ed on a log, with her e: 3 girl on 
her lap. (Oc ; 
Pilagá, Argentin: d asleep at breast. 


Pitjent: Tuma, wife of a , de ating how mothers sleep 


over their children. (1929. G. Róheim.) 
751 
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Fiure 5. Children's symbolic play. Reading from left to right and from top to bottom: 

Siwai, Bougainville, Solomon Islands. Girls dancing in imitation of women. (1938-1939. 
D. Oliver.) 

Tatmul, New Guinea. Kowi and Wanggi, boys ca. 12 years old, making play pots by pour- 
ing water into mounds of sand. (Aug. 26, 1938. Leica, 290-45. G. Bateson.) 

Pilagá, Argentina. Naicho and Tapeni, girls making themselves clay breasts. (Henry, 
1940b.) (1936-1937. J. Henry.) 

Bajoeng Gede, Bali. Karni, 
wearing false hair made of gr: 


. 10 years, preadolescent girl, with hair still cropped short, 
* (April 14, 1937. Leica, 6V-21. G. Bateson.) 
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Child behavior sequences. 


Bajoeng Gede, Bali. Raoeh, 312-¢ 
his sk Mother brings child in typi 
offers breast to crying child; finally c 
Bateson.) 

Pilag 
raises and lowers the baby, never 
(1936-1937. J. Henry.) 


Trang 6. 


Argentina. Mother teaching chil 


The most significant cleavage among 
these methods lies between the retrospec- 
tive and simultaneous types of records. As 
this differenee applies both to completely 
"natural," that is, nonexperimental, situa- 
tions and to behavior within experimental 
set-ups, it will be discussed in detail here. 
Examples of retrospective records are the 
following: 


[Dennis, 1940b, p. 145. Observation of 
1939 within a contrived set-up among the 


Reading from left to right and from top to bottom: 
old boy, in mother’s arms, while ethnologist, medicates 
cal Jimp fear state; covers his eyes during medication; 
hild actively sucks. (Oct. 24, 1936. Leica, 3A-2-5. G. 


d to walk. Before st anding the child up, the mother 
lifting it from the ground, just flexing and unflexing its legs, 


Hopi.] Joe seems sleepy and cross. He 
cries easily. He was sitting on Etta's lap 
and protested when she tried to get him 
to sit alone. When he cried, she hugged 
him and rocked him back and forth. 
Then she reached to the window and 
brought along a half-consumed sucker which 
apparently had been brought along with 
such a use in view. This quieted him, but 
he remained on her lap. 


[Mead, E 1929. Field notes. Observa- 
tion in natural set-up on a Manus child, 


B 
j 
quw ym 


Ficure 7. Characteristic teasing situation. Bali. Selection from a sequence of 23 frames 
(Leica, 5A-3-28), covering about 10 minutes of scenes among wedding guests in Bajoeng 
Gede. March 1, 1937. G. Bateson. Reading from left to right and from top to bottom: 


Karsa, unweaned boy ca. 3 years, crouches laughing behind his mother, Men Singin. 
holds her sister’s crying baby girl, Meres. 

Karsa begins to show anger when his mother gives her breast to the baby. 

Mother has returned the baby to her child nurse but is unresponsive to Karsa’s continued 
temper tantrum. 

Mother covers her mouth; Karsa still in a temper. 

Mother finally picks up Karsa, who pushes her face away. 

754 
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G. Bateson.) Reading from left to right 


for another child. End of 
puts the baby in Njawa's lap, à standar 
shown, the mother's attention wanders 
breast, then grins back at the baby. 


simultaneous running records 


aged 216-3 years.) Ponkob, 43-4 (place in 
numbered households in village census). 
Ponkob was in a canoe alone, a fairly shal- 
low one, punting. A great pig started to 
attack the canoe. He screamed with fright, 
but nevertheless didn’t lose his head, and 


Ficurn S. Sibling behavior sequence. 


Ni infant brother, 


wa, girl ca. 3 yeu 


kept pushing the pig off with his pole and 
slithering the canoe around for about five 
minutes. No one came to his aid. Finally 
the pig gave up, and he, still wailing, made 
ior his house. This happened right behind 
his own house. 


We may compare such records with 
of behavior: 


[Fortes, 1938, p. 3l. Observation of 
three Tallensi children who had been 
building a play cattle kraal which had 


(Bajoeng Gede, Bali. 
and from top to bottom: 


a 14-frame sequence. 


collapsed in the course of their play.] 
Suddenly, with a shout, Gomma began to 
seramble off the baobab branch, followed 
by Zoo, calling out, “Let’s swing.” For a 
minute or two they rocked back and forth 
on the branch and then descended. Now 


April 30, 1937. Leica, 7V-34-39. 


aged 30 days, in mother’s arms, at a birthday feast 
At the beginning of the incident, the mother 
d way of making children show off. In the frames 
and the weaned older child absently steals to the 


Gomma remembered his cows. Vehe- 
mently he accused his sister of having 
taken them, and when she denied this 
challenged her to "swear? “All right,” she 
said placidly. Gomma took a pinch of 
sand in his left hand and put his right 
thumb on it. Zoo licked her thumb and 
pressed down with it on Gomma’s thumb- 
nail. He stood still a moment, then sud- 
denly withdrew his thumb. (This is a 
children's play ordeal.) Gomma examined 
his sister’s thumb and found sand adher- 


756 RESEARCH ON PRIMITIVE CHILDREN 


ing. “There you are,” he said, rapping her 
on the head with a crooked finger. 


[E. and P. Beaglehole, 1941. Account 
of weaning of a Pukapuka child.) Mata, 
a childless married woman, is minding 
her sister’s baby, William (aged 8 months), 
for the day, while his mother works in 
the taro gardens. The child is soon to be 
weaned and has already started to eat 
taro and nuts. Mata's keeping the child 
for the whole day is part of the weaning 
process. The child gets restless and fret- 
ful, so Mata picks it up in her arms and 
rocks it violently, cuddling it fiercely, 
bumping it about, and patting it with no 
gentle hand, To soothe the child further 
she gives it her dry breast to suck. The 
baby sucks hard, and then, when he can 
get no milk, he stands up and suddenly 
bites Mata’s neck. Then he returns to 
the breast and ends by giving her nipple 
a severe nip with his teeth. Mata slaps 
the child on the head. The child cries 
hard, throws itself about in her lap. It 
is given some coconut flesh to eat but 
continues to whimper for some time. 


[Mead (Bateson and Mead, E). Field 
notes. Excerpt from a record called *Karbo 
and His Parents."  Bajoeng Gede, Bali, 
October 11, 1937, Karbo is 19-months-old ; 
natives speaking Balinese.] 


11:32 A.M. 
K. comes to step, sits, and wiggles 
on his bottom. 
N. Oera (father of Karbo) rattles 
some money on the cement. 
K. turns and looks at him. 
K. drops a piece of banana skin. 
K. takes an enormous mouthful (of 
banana). 
N. Oera exclaims in alarm then, 
“There, chew it.” 
K. pounds with bracelets on the ce- 
ment. 
K. takes banana and pounds with it. 
N. Oera, “Eh! Eh!” (mild exclama- 
tion of pain) “Throw it away!" 


K. pounds again and throws it away 
as ordered. 

K. pounds another piece. 

N. Oera, "Throw it away!" 

11:35 AM. 

K. “Away,” and throws it away also. 
(Repeating the last syllable of the 
Balinese koetang, "throw away.” 
This form of syllable clipping is 
culturally standardized for baby 
talk, and between intimates.) 


A record of this sort can be compared in 
detail with the following: 


[Mead (Bateson and Mead, E). Field 
notes. Excerpt from “Searing Children,” 
November 10, 1937, in which Karbo, aged 
20 months, is carried by Moespa, a girl of 
about 11, onto my veranda. Natives speak- 
ing Balinese.] 


9:50 A.M. 

K. reaches toward my papers, out of 
Moespa's arms. 

M. holding him, says, “Aroh” (an 
exclamation of fright or pain), 
“aroh, contains worms.” 

K. puts a marble into his mouth. 

M., "Spit it out. Contains faeces, con- 
tains faeces" (omitting the initial 
t in the word fae, faeces, standard 
baby talk). 

K. spits it out. 

K. puts marble in his mouth again. 

I say “Aroh!” as closely imitating 
Moespa's tone as possible. 

K. takes marble out and then spits. 


We may now consider the advantages of 
the two types of records. The retrospec- 
tive type of recording is only as valuable 
as the questions which were already formu- 
lated in the investigator's mind. The in- 
vestigator seleets for later recording certain 
aspects of the behavior, and later he makes 
generalizations based upon these illustra- 
tions. They may suggest new problems, 
but they will rarely yield answers to prob- 
lems which the investigator has not formu- 
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luted, Therefore, the publication of such 
protocols, except illustratively to show the 
type of data used, is hardly justified, in 
terms of publication costs, because they 
will already have been squeezed almost dry 
of theoretical implications. Simultaneous 
records, on the other hand, although in- 
evitably somewhat affected by the frame of 
reference also, contain a great deal more 
spontaneous obser tion and may yield to 
analysis and reanalysis not only by the in- 
vestigator but also by other investigators. 
Records of this type permit detailed com- 
parisons between many aspects of the 
behavior of children of the same age, of the 
sume child at different ages, and between 
children from different cultures. Retro- 
spective recording is an efficient method 
for solving the negative type of problem 
which has now been outdated. For the 
new approach, what we need is a mass of 
very detailed material about the way in 
which the individual child develops within 
his culture; simultaneous records which 
are ultimately to be made available in full 
are an absolute requirement.” 

A further advance in the natural history 
approach is made when the same situations 
are recorded for a number of children, for 
the same child over time, and in different 
cultures. Advances in this respect have 
been due to practical considerations which 
rather limit the number of comparable sit- 
uations among cultures, for example, bath- 
ing a baby, and to theoretical considera- 
tions, mainly contributed by various psy- 
choanalytic frames of reference, which have 
suggested that some situations (suckling, 
weaning, cleansing after excretion, handling 
of genitals, sibling rivalry, ete.) were spe- 
cially significant in the process of character 


sarily be printed. They 


1 Such records need not neces 3 
small library cir- 


may be mimeographed and given & 
culation, or they may be put on microfilm oF micro- 
print. The latter technique, however, is not very 
fully adapted to methods of detailed cross-compari- 
son between sets of data. 


formation and therefore important to ob- 
serve in detail. Although materials for 
cross-comparison become immediately much 
more usable if such standard observations 
have been made, it is possible to overem- 
phasize the importance of these crucial 
situations. Erikson’s more abstract state- 
ment suggests the need for recording 
tendencies which find many different ex- 
pressions during the socialization process. 
Because the simplest way to demonstrate 
a type of child training is to give a vivid 
illustration, as Róheim’s (1932) illustration 
of the way in which a Normanby Island 
mother sings a song as she suckles her 
child, which is accompanied by pulling the 
nipple out of the child’s mouth at the end 
of each phrase, it is necessary to guard 
against the tendency to oversimplify the 
problem and say that such an experience 
as this in itself produces the type of char- 
acter formation observed in the adult 
(Mead, 19475). 

A more discriminating and accurate way 
of stating the matter would be to say that 
in the illustrative incident: there are a 
number of details—for example, the rhythm, 
the deprivation, the returning of the nipple, 
ete—and that of these some one or more 
are specially significant inasmuch as they 
are backed up by innumerable other small 
habitual details of daily life. An identical 
sort of behavior where, however, it was 
the rhythm and not the deprivation which 
was the more typical element, might be 
found elsewhere, associated with quite dif- 
ferent character structure. Similarly, in 
Tatmul, the nipple is frequently pulled out 
of the child’s mouth in order to transfer 
the child to the other breast, hoped to 
contain more milk. Such a deprivation 
will have a very different effect from that. 
produced by interrupting a child’s sucking 
before it has finished because the mother 
dislikes suckling, as Mundugumor mothers 
do (Mead, 1935a). Similarly, in the Iatmul 
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custom by which the mother subjects the 
child to a mock weaning, wreathing her 
nipples with human hair for 15 hours or 
so, and then going on nursing the child 
again, until, a month or so later, she finally 
weans it with a hair wreath, the significant 
element is the false alarm, which ties up 
with many other aspects of Iatmul be- 
havior, whereas the use of human hair as 
a weaning mechanism, although found in 
many societies, has no very important tie-up 
in Iatmul. 

If we emphasize too heavily a formal set 
of data, on suckling, weaning, sphincter 
control, etc., some of the most important 
nuances are likely to be lost. So, while 
continuing to collect as much material on 
these standard situations as possible, in 
order to assure comparable masses of data, 
we need to make simultaneous, detailed, 
and, if possible, multiple-observer and 
multiple-technique records of large se- 
quences of behavior in normal situations. 
Such sequences will be valuable in direct 
proportion to their length, continuity, and 
the amount of detail recorded. From long 
records of the interactions of about three 
human beings in a culturally natural con- 
text we may be able to answer great num- 
bers of questions not yet formulated; we 
can attack such points as cadence and 
tempo of behavior, proportion of symbolic 
to nonsymbolie activity at different age 
levels, and the sequence in which one type 
of activity is substituted for another, 

Recording of Verbal Behavior, The var- 
ious American schools of anthropology and 
the Malinowski school have all insisted 
upon the value of collecting ethnological 
materials in text, that is, literally recorded 
in the native language. Text collection has 
usually been regarded as a corrective for 
overenthusinstie interpretation, and very 
little emphasis has been given, except by 

Malinowski (1935, Vol. II), to the extent 


to which a record of words spoken in se- 
quence is a record of behavior. Even with- 
out a photographie record of the posture 
of the individual, and with no formal sys- 
tem for recording tone of voice, large 
masses of spoken or written (where writing 
has been introduced) comment. from native 
children is an especially usable form of 
data. 


(Mead, E, 1928-1929. Field notes. Mon- 
ologue—directed toward the investigator 
of a Manus girl, Kawa, aged 4-5 years. 
February 19, 1929.] 


I am called [ie, someone is calling 
me]. 

My tobacco is in the box of Kopal. 

There is no paper, but someone will get 
some in the house of mourning. 

Give me some paper to smoke. 

Pwailep is at the house of Katu. 

Pwailep is the niece [kaka, literally 
ters daughter]. 

Ponap and Posuman have gone to work 
for the white man. 

Topal [her brother] wants to take my 
tobacco to the Usiai [members of an- 
other tribe with whom the Manus 
trade]. 

[Someone ealls.] 

We have no food, it is all in the bush 
[ie not yet traded for]. 

The ghosts are about. [There has been 
a death in the village, and the pres- 
ence of inimical ghosts makes going 
about, and trading, dangerous.] 

We haven't a big canoe, 

Ngawa wants to go to make a ceremo- 
nial exchange in Dropal. 

Do you want to buy it? 

II say “What?”] 

Some paper. My tobaceo is in the box 
of Kandra in our [exclusive possessive 
Pronoun] house. 


It is also possible to get children from 
about 9 years to adolescence to dictate 
material, sometimes quite lengthy texts. 
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[Mead, 19285. Portraits of themselves 
dictated in Samoan by two adolescent 
girls. 1926.] 


Iam a girl. I am short. I have long 
hair. I love my sisters and all the people. 
I know how to weave baskets and fishing 
baskets und how to prepare paper mul- 
berry bark. I live in the house of the 
pastor [p. 2551. 


I am clever at weaving mats and fine 
mats and baskets and blinds and floor 
mats. I go and carry water for all my 
household to drink and for others also. 
I go and gather bananas and breadfruit 
and leaves and make the oven with my 
sisters. Then we [herself and her sisters] 
go fishing together, and then it is night 
[p. 2561. 


[Bateson (Bateson and Mead, E, Iatmul, 
1938). Field notes. Informant Kowi, boy, 
aged 12. October 22, 1938. In the presence 
of Mbetna, aged 14.] In the Agamora 
Reach [of the river] there she went to 
undumbu [Land of the Dead], they took 
her, They brought [her] to the village. 
Having put [her] in the house, they wept. 
Then "turn pancakes" when he had said 
and looked [and there were nonel, he hit 
[her with] adze. Here [holding his own 
wrist] the spirits put her heart he hit her. 
She went to undumbu. They wept for 
her. What [shall I say now]? In the 
morning, going in the top of a malay 
apple tree he went and hung himself. He 
—first having tied it badly he fell. Having 
fallen with a good rattan having tied it 
he fell. He hanged.  Djaneimbuangga 
[and] Ambwanembindo undid him. They 
buried him. 


Text records of conversations between 
children and parents, or between children, 
are also much more valuable than trans- 
lations, but the problem of getting down 
more than brief exchanges is very great, 
whereas in dictated texts or slow, dreamy 
monologues the recorder has a chance to 
keep up with the child. 


(Mead, E, Manus, 1928-1929. Field 
notes. Conversation between Kawa, girl, 
aged 4-5, and Tjokal, boy, aged 11-12, im- 
mediately following the monologue re- 
corded above. February 19, 1929.] 


Tj. Kawa, your father is calling you. 

K. I have no canoe. 

Tj. The child-of-Ngandiliu has one, go 
on. 

Tj. [To me.] Her father is calling her, 
He says: “This evening all the ghosts 
will emerge.” 

[Kawa comes back.] 

K. We haven't any food in our house. 
They didn't go to the bush. Tomorrow 
we'll go. 

The Cross-Section Method. "The investi- 
gator of primitive children is usually lim- 
ited to a brief period, seldom exceeding a 
year, and if he wishes to describe the way 
in which children develop within that cul- 
ture he must perforce use the cross-section 
method, that is, construct a pieture of the 
total socialization process by reference to 
the observed behavior of groups of chil- 
dren at each age level. Many criticisms 
of the limitations of the cross-section 
method as it applies specifically to the 
study of the individual, culturally seen, 
have been made (Mead, 1928), pp. 261- 
262; Dollard, 19355, p. 4; E. and P. 
Beaglehole, 1941). Supplemented by the 
retrospective and the simultaneous (sce 
below) life history, however, eross-sec- 
tional methods are likely to remain one of 
the prineipal standbys for the study of 
children in other cultures. Two methodo- 
logical devices can increase their useful- 
ness. The first of these is maximum and 
detailed attention given to the behavior of 
individuals in periods of maturation, de- 
fined as transitional for purposes of the 
investigation. So, if the adolescent girls 
have been classified by the usages of the 
culture or by the investigator into groups 
of preadolescent, adolescent, and postado- 
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lescent, there will be certain individuals 
who stand conspicuously, in physique or 
behavior or status, whatever the criteria 
are, at transitional points. The task of 
the investigator will then be to define the 
central tendencies in the group which the 
transition individuals are on the point of 
leaving and the central tendencies in the 
group toward which the transition individ- 
uals are moving. These individuals will 
then be observed in the greatest detail, and 
every alteration or variance of behavior 
relevant to the defined behavior of the two 
groups will be recorded, analyzed, and sub- 
jected to immediate serutiny in terms of 
situational, constitutional, or social-struc- 
ture factors which might make it atypical. 

This transitional behavior will further- 

more be utilized to get introspective com- 
ments from the preadolescents and adoles- 
cents about the behavior, and to get the 
adults to make retrospective and valua- 
tional comments of the order of “I remem- 
ber when I reached menarche, my mother 
said... ,” and “She is just about to reach 
menarche; she should stop dancing,” or 
“Yes, he refused to carry her even though 
she had a sore foot because he is not sapta" 
(brave enough to raise a momentarily nu- 
bile girl above his shoulder). A year usu- 
ally provides enough time to study a 
significant number of transitional cases, 
whether it be a suckled child through wean- 
ing to postweaning, a child with an un- 
pregnant mother through the mother's 
recognition that she is pregnant, a child 
with all milk teeth through loss of several 
milk teeth, a child who is still too young 
to go anywhere alone through the period 
when he is entrusted with his first older- 
boy tasks, ete, 

The second method, invented by Lasswell 
(1937), requires a greater refinement of 
data and knowledge of age level than are 
usually available in a small primitive group. 
Tt might, however, be applicable to an alien 
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culture with a large population, if the ob- 
server had a limited amount of time but 
almost unlimited resources for observation. 
By this method the observer keeps under 
simultaneous observation, in terms of a 
detailed schedule of behavior items, a series 
of overlapping age or status groups, sv 
that the transition from a to b to c is re- 
corded for two different groups, when the 
group in stage a is entering b, and when 
the group in stage b is entering stage c. 
The detailed utilization of this method is de- 
pendent upon knowledge of age of subjects 
or the substitution of some physiological eri- 
teria which are systematically related to be- 
havior, for example, classification according 
to change of voice in one culture or height 
in another, Criteria other than age are 
difficult to handle cross-culturally but 
would not detract from the adequacy of 
the method within a given culture, In a 
general way this method may be utilized in 
any cross-section study of individuals in a 
living culture and provides the technique 
for correcting any error which may come 
from observing individuals from one point 
of view; it avoids, for instance, the group 
in period b being thought of more in terms 
of having left period a than as approaching 
period c. 

Other Methods Which Can Be Combined 
with Cross-Section Studies. The field 
worker is always under far greater pressure 
than the psychological investigator working 
within our society, He usually has a defi- 
nite and very inadequate time allowance; 
he is working in the medium of a foreign 
language with subjects unaccustomed to 
any sort of routine or discipline; and even 
if the main outlines of the culture are 
known he has to pay constant attention to 
the unraveling of the cultural implications 
of the simplest acts. Furthermore, a great 
deal of time has to go to subsistence and 
supporting activities: buying food, medical 
care of the natives, maintaining rapport, 
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ete. Any techniques which can short-cut 
this problem are doubly useful. 

I shall diseuss four: Fortune’s handling 
of events, my own method of utilizing the 
deviant case, an adaptation of Levy's 
method of pure cases, and Wolfenstein's 
method of paired child-parent interviews. 
In the use of events, extensively developed 
by Fortune (1935) and also reported in my 
Arapesh diary (Mead, 1947a), events of a 
certain type—illness, misfortunes, quarrels, 
ete.—are taken as focusing points for the 
study of the behavior of all individuals in- 
volved in that particular situation, This 
method, applied to the study of children, 
means that at the end of a field trip one 
would have a systematic aceount of the be- 
havior of children of given age and sex 
when confronted with comparable situations 
within their households, such as births, 
death, quarrels, and major rite de passage 
ceremonials, If this method is to be used 
systematically, a type of event must be 
chosen whieh is likely to occur often enough 
to provide a real sample; for example, quar- 
rels would be a suitable selection for a 6- 
month investigation among the Iatmul, but 
no large sample of quarrels could be ob- 
tained in a 2-year study of Bali. 

In my method of the deviant. case, indi- 
viduals who vary from the observed norm, 
owing to either environment or personality, 
are selected for study. These cases are 
analyzed in terms of generalizations already 
made about the group behavior and the 
factors identified as significant. For ex- 
ample, individuals from biological families 
are analyzed to show whether hypotheses 
made about the influences of large house- 
holds can be supported (Mead, 19286, pp. 
141-143); or single cases of early weaning 
are examined to see what light they throw 
on the réle of late weaning (Mead, 1935a, 
p. 38); or the behavior of little boys whose 
fathers are dead is examined in eultures 
where the father plays an important part 


in education (Mead, 1930, pp. 112-116). 
Then, as a related method, deviations in 
behavior, sueh as the individual child who 
has temper tantrums beyond the customary 
age limit (Mead, 1935a, p. 51) or the girl 
who bursts out with a suicidal wish at a 
funeral ceremony in a society where all 
such outbursts of emotion are disallowed 
(Bateson and Mead, 1942) or the child 
who steals in a society where stealing is 
most unusual (Mead, 19286, pp. 178-180), 
are analyzed to discover what elements in 
the social background or experience of the 
individual may explain the behavior, The 
fullest published material on cases of this 
latter sort is that of J. Henry (19405), in 
which three Pilagá children who refused to 
speak were analyzed to show the emotional 
deprivation which the children had under- 
gone. A final use of deviant cases is the 
study of the behavior of individuals whose 
personality approximates least accurately 
the type approved by the group for the 
given age and sex, as a device for illuminat- 
ing the functioning of the more successfully 
acculturated individuals (Mead, 1935). 
Levy (1938-1939), in his method of pure 
cases, selects from a large set of full case 
records a series of cases, all meeting sev- 
eral hypothetically significant eriteria, and 
then analyzes these cases in detail to show 
a pattern of interaction between the de- 
veloping personality and the social environ- 
ment. This method can be applied in the 
field by making the criteria of “purity” 
a series of items of conformance to the cul- 
tural ideal, for instance, or of conformance 
to the statistical norm. So a series of cases 
which are “pure” because they are ideal, 
or "pure" because they are statistically 
usual, could be analyzed to show what sort 
of personality develops under the circum- 
stances which the culture postulates, and 
under those which actually obtain in the 
culture. For the Mountain Arapesh, for 
instance, this would mean studying a series 
4 
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of children from families where the father 
and mother had been betrothed in child- 
hood, the mother had grown up in the 
father’s parents’ home, there had been no 
other wife, and both father and mother 
were mild personalities; these would be the 
pure cases of the cultural ideal. Such a 
series could be set against children in homes 
where there were two wives, at least one of 
whom had not been “grown” by the hus- 
band during a child betrothal, which is the 
statistically usual condition. 

Wolfenstein (1946) has developed a 
method of paired parent-child interviews, 
in which a parent and one or more children 
are either interviewed along carefully paral- 
leled lines or subjected to the same sort of 
evocative material, such as a story. This 
method further localizes the mass of ob- 
servational data in a situational context and 
makes it easier to separate out behavior 
which should be referred to “family culture” 
or—in dealing with modern ethnie groups 
within a complex society—to “home ways” 
(Mead, 19446) characteristic of subcultural 
groups within a wider culture. Although 
an informal use of this method has charac- 
terized most field work on primitive peo- 
ples, as the field worker inevitably worked 
with families, it meets many of the re- 
quirements, specifically emphasized by Lass- 
well, for a more precise definition of the 
observational situation. 

The Life History. The significance of the 
life history in the study of the development: 
of personality within a cultural setting has 
been most fully stated by Dollard (19355). 
Kluckhohn (Gottschalk, Kluckhohn, and 
Angell, 1945) has systematically discussed 
the variety of methods used, and I have 
outlined a further set of problems in my 
record of the verbal productions of one 
Arapesh informant (Mead, 1949e). The 
most satisfactorily annotated published life 

history of a member of a living native 
eulture is Gorer's life of Kurma (1938). 


Radin's Crashing Thunder (1926) is still a 
classic in this field. 

It is usual to characterize the life history 
approaeh as dynamie and involving time 
as an active dimension, and the cross-sec- 
tion approach as statie, but actually the 
use of transitional cases in cross-sectional 
studies shows the individual acting in time, 
whereas time is merely an implied dimen- 
sion when the individual relates past events 
as they appear to him in the present, Life 
histories may be distinguished in respect to 
what point in the individual’s life is taken 
as the focus. In the retrospective life his- 
tory, or autobiography, adults relate the 
story of their lives as they now appear to 
them; in the simultaneous life history a 
section of the life of an individual capable 
of introspective comment is recorded, both 
in terms of actual events and of the indi- 
vidual’s comment upon those events. Paral- 
lel with this utilization of introspection are 
longitudinal methods, designed especially 
for the study of young children, in which 
the behavior of individuals is observed over 
a period of time or tests are applied at 
stated intervals with wide gaps throughout 
a period of development. 

Much has been claimed for the retro- 
spective technique as restoring the organic 
locus to the study of personality. It is un- 
deniable that an adult’s account of his early 
memories and childhood experiences fur- 
nishes valuable data on the way in which 
adults see childhood experience, their own 
and other peoples’. However, these are es- 
sentially data upon how the narrator feels 
and what significance those experiences 
have for him in the present, not data upon 
his actual development in the past. This 
distinction has been lost sight of because 
for therapeutic purposes a false memory is 
often as good as a real one. When our ob- 
ject is the study of the growth of personal- 
ity, data derived from these introspective 
accounts must be taken with the greatest 
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caution. This is particularly so when the 
material is gleaned from the memories of 
survivors of an earlier cultural era and 
there are no living children against whose 
experiences these memories can be checked 
(Eastman, 1902; Michelson, 1918-1919, 
1932, 1933; Radin, 1926; Linderman, 1930, 
1932; K. R. Stewart, 1951; Devereux, 
1937; Landes, 1938). 

The survivors of an earlier period may 
well give a record of their childhood train- 
ing which jibes perfectly with the data they 
give on their attitudes as young men and 
women, with their accounts of cultural val- 
ues and emphases, and with their present 
attitudes toward life. There is, however, 
no guarantee that this internal consistency 
has not been imposed by the narrators upon 
the actual facts of their experience; and, 
whereas consistency among a large number 
of unrelated observations on individuals of 
different ages within a living society can 
be regarded as strengthening the presump- 
tion of accuracy for any one observation (if 
the observations are of such an order that 
the coherence which might be introduced 
by the investigator can be ruled out, as in, 
for example, myths, formal rituals, literal 
texts, and photographie records), such con- 
sistency in retrospective life histories is not 
of any such value. 

The only circumstance under which life 
histories from members of broken cultures, 
unsupported by any observational data, 
can be of value is when there are several 
histories, with systematic differences among 
them and sufficient data about the per- 
sonalities of the narrators so that some day 
these personalities may be placed in a theo- 
retical frame of reference and we may be 
able to say, “The formal culture, as seen 
through the eyes of three individuals of 
type 2, two of type y, three of type 2, ete., 
appears to be of type x, and the differences 
in the versions given by the various nar- 
rators confirm this hypothesis.” It is prob- 


able that by the time that we know enough 
to make any such systematic statement we 
shall not need to reconstruct the childhood 
experience of members of cultures for which 
only this very limited kind of data is avail- 
able. Because there is a possibility that we 
might need it, however, investigators are 
urged to get as many data as possible on 
the present personality of their informants 
(including moving pictures showing posture 
and gesture, or at least long continuous 
portrait sequences; literal records of re- 
sponses to situations which can be stand- 
ardized for all informants; disease pictures, 
if any; performance on projective methods 
such as the Rorschach). 

In the meantime, retrospective life his- 
tories are useful mainly in the study of 
the parents of children who are also being 
studied, and they may throw valuable light 
upon the way in which the child’s behavior 
is being interpreted and reacted to by the 
parent. They are especially valuable if the 
informants combine memories of their own 
past with a running comment upon their 
children’s present behavior and if such rec- 
ords ean then be put beside observational 
records of the children’s behavior. Chil- 
dren's own accounts of their pasts are even 
more valuable. 

However, such records as these become, 
in effect, what I propose to call simultane- 
ous life histories, in which the emphasis is 
on the individual's comment, whether it in- 
cludes retrospective material or not, upon 
current events, the substance of which is 
known to the investigator. If such records 
stretch over several months and are care- 
fully correlated with events in the real 
life situation, very valuable data can be 
obtained on the behavior of parents and 
also on informants’ own behavior when the 
material is gathered from adults’ memories 
combined with their present behavior and 
comments on that behavior by adolescents 
and young children. This method was ex- 
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tensively pursued among the Iatmul. Such 
simultaneous life histories can be contin- 
ually checked against the events which 
have stimulated the memories; and the 
memories themselves ean be compared with 
other individuals! memories of the same 
event and with the way in which similar 
situations are being handled in the lives of 
contemporary children. So an adult’s com- 
ment on his own adoption, made at a time 
when he is giving back, in a fit of petu- 
lance, a name owned by his adoptive fa- 
ther, may be placed against the actual eir- 
cumstances under which a child of 3 is at 
the moment being adopted. 

Longitudinal Studies. Tt is generally rec- 
ognized that all the above methods—cross- 
sectional studies and various types of life 
history techniques—are imperfect compro- 
mises and substitutes for the on-going life 
history in which the course of individual 
lives would be recorded, within the full so- 
cial setting, from infancy to maturity. 
The Beagleholes are committed to the ab- 
solute necessity of such a measure and, on 
the basis of a 74%4-month study of Pukapuka 
children (E. and P. Beaglehole, 1941a), as- 
sert that, no matter how great the mass of 
data accumulated in a short-time study, 
these data cannot be interpreted without 
a study of selected children over a longer 
period. I have just completed a study in 
which I followed a series of Balinese moun- 
tain children over a period of a year, with 
some interruptions over a second 9 months, 
and during a check-up visit a year later, 
so that there are records of their behavior 
over a period of 33 months. Placing the 

1 This method was used by Gorer (1938, p. 403) 
in checking on Kurma’s belief, not shared by the 
rest of the group, that his brother had been mur- 
dered. The excerpt from Bateson's notes on Kowi's 
account of his father's suicide (see p. 759) is taken 
from a check series of eighteen accounts of a suicide 
in Tatmul, in which the fourteen lengthy and de- 
tailed versions fail to agree upon any point except 


the fact that the man killed his wife and hanged 
himself, after the rope broke once. 


data of this study against intensive cross- 
sectional studies made in four other cul- 
tures, I do not find that the advantages of 
a longitudinal study are anything like those 
which the Beagleholes predicted. There is 
obviously a richer body of material collected 
over 33 months than over periods of 7 to 9 
months (the periods of the other studies), 
and for purposes of exposition it is useful 
to be able to show a film of a 33-month 
spread in the same child’s life. An analysis 
(Mead and Macgregor, 1951) of a longi- 
tudinal series of 4000 still photographs of 
eight Balinese children in terms of the 
Gesell-Ilg concepts has demonstrated that 
longitudinal studies, by defining each ob- 
served type of behavior in reference to a 
given individual, increase the certainty with 
which hypotheses can be constructed. If 
the proper checks are used in the cross- 
sectional method, as outlined above, and the 
field worker has a theoretical framework 
within which individual behavior ean be 
translated into an understanding of the dy- 
namics of socialization, the increased in- 
sight to be derived from work in two cul- 
tures, rather than from the time spent on 
a longitudinal study of one, is usually more 
rewarding. To obtain material from a 
longitudinal study which will justify the 
time spent, observations of great precision, 
of which the most important is either a 
knowledge of chronological age or detailed 
physical records of dentition, pubescence, 
etc., are needed. 

Kluckhohn (1939; and Leighton and 
Kluckhohn, 1947), working on the same as- 
sumption as the Beagleholes, has followed 
the same group of Navaho children over a 
period of 13 years with consistent observa- 
tions at intervals of 6 months (except dur- 
ing the war period). For the success of 
such a plan, consistency and objectivity 
of records, holding the róle of the observer 
constant, and not too great cultural change 
are all desirable and diffieult to attain. 
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Projective Methods. Projective methods 
are a suitable form of test for use in the 
study of primitive children, and the results 
are excellent expository devices. The gen- 
eral discussions of projective methods 
(Homburger, 1937; Lerner, 1937a; Frank, 
1939b) have to be supplemented by a few 
further remarks when the methods are to 
be used not primarily to study children 
as individuals but to throw light upon eul- 
tural processes (Abel, 1948). The pro- 
jective techniques should be as free from 
culturally limiting elements as possible. For 
example, Stewart's metal maze tests (K. R. 
Stewart, MS d) are less culturally limited 
than is the Porteus maze test; and the 
Goodenough "draw-a-man" test, admin- 
istered flexibly, is more useful than foreing 
children to draw a white man so as to 
make it possible to score it. Methods which 
do not require isolation of the subject are 
preferable to those that do, for any 
method, such as Levy’s sibling rivalry test, 
which requires privacy will be definitely 
ruled out for some cultures. Surprise and 
bizarre elements are undesirable because the 
news of the tests will be spread too rapidly 
through the group, and standards of be- 
havior will be imaginatively elaborated out- 
side the test situation. Tests which re- 
quire complicated but recordable responses 
will be valuable in proportion to the amount 
of response they elicit; tests to which motor 
responses are important should be avoided 
unless they can be given in front of a 
camera, as our vocabulary for describing 
motor responses is not capable of any sort 
of cross-cultural accuracy. 

At the same time, the simpler the situa- 
tion to which the children are asked to re- 
spond, the more probability there is that 
the responses will reveal a high proportion 
of cultural patterning. For example, in 
the use of toys a small series permits à 
great number of repeats as every child is 
likely to use all three or four of the toys 


presented; a large assortment, permits each 
child to make an idiosyncratic choice, and 
the underlying pattern is less apparent. As 
the number of cases will always be few, any 
test which encourages range is more diffi- 
cult to deal with. It is also desirable to 
eliminate tests in which the prompting 
given by the experimenter is stereotyped.* 
Some projective methods, like the Ror- 
schach, depend for their interpretation upon 
the compiling of cultural norms for age 
and sex groups.? 

The use of projective tests in which a ver- 
bal response is expected as in the Rorschach 
(Abel, 1948) and the Thematic Appercep- 
tion Test (W. E. Henry, 1947) is less re- 
warding than the use of tests such as draw- 
ing tests, Margaret Lowenfeld’s World Test, 
or her Mosaic Test, in which the actual con- 
struction of the child can be kept or re- 
produced. All tests involving verbal re- 
sponses introduce misunderstanding by the 
translation of multidimensional nonverbal 
thinking into words, by the translation of 
the words into another language, and, when 
culturally limited concepts have been in- 
corporated into the method of scoring or 
interpretation, through the further compli- 
cation of inapplicable clinical concepts. 

Caution must also be observed in inter- 
preting as validation of clinical concepts 
developed within our own culture what 
simply amounts to the fact that when field 

iln giving the Weigl test to Balinese boys, Belo 
followed the prescribed procedure and stopped the 
test when they had sorted for form and content, 
these being the two usual responses for individuals 
in our society. A later analysis of test results showed 
that many Balinese used other categories, such as 
position, and place in a color pattern, as categories 
of equal importance with form and color, so that, 
in stopping the test when form and color had been 
sorted for, a culturally limited “right answer” had 
been forced upon the subjects. 

2 Doctor Dubois tells me that the analysis of her 
series of thirty Rorschachs, all on adults, shows this 
number to be insufficient, and that the collection of 


Rorsehachs on children, when the adult standards 
are not known, would not in the opinion of her con- 


sultants be rewarding. 
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workers from our culture, making judg- 
ments on the “hostility” or “aggressiveness” 
of a primitive people, agree with a blind 
analysis made by a Rorschach specialist 
they are merely demonstrating the fact that 
Rorschach indicators and other behavioral 
indicators, when observed in another cul- 
tural system, by research workers with the 
same cultural frame of reference, will be 
interpreted the same way. 

Useful projective methods may be classi- 
fied by the type of response permitted by 
the experimental situation, varying from 
the presentation of a simple situation in 
which responses are recorded (for example, 
Japanese paper flowers which open in water, 
Mead, 1932) through stylized situations, of 
which the Levy sibling rivalry test is the 
best example (Levy, 1939; J. Henry, 
1940a), to free play with a series of toys. 

Children’s drawings are perhaps one of 
the most generally usable projective ma- 
terials (Figure 9). They are the simplest 
to collect. It is necessary to keep a record 
of the composition of each drawing group, 
the date, the sequence of sheets if a child 
does more than one, and interpretations, 
either spontaneously given or systematically 
elicited. However, the bulk of the data is 
provided by the children’s work, which can 
be analyzed at leisure out of the field. The 
material, if white paper and a black pencil 
or crayon are used, is easily reproduced 
and very comparable from culture to cul- 
ture. To make any use of such material, 
further than to say that each set of draw- 
ings betrays a definite style [which shows 
up sharply in K. R. Stewart’s (MS a) enor- 
mous colleetion of Goodenough drawing 
tests from different tribes], it is necessary 

1In visual terms, these types of specificity are 
represented by picture interpretation (Mead, 1928a), 
by the setting of a problem (Draw something you 
are afraid of (K. R. Stewart, E); draw a man kill- 
ing a man (Mead, E)], or by cutting the drawing 


paper to specified shapes (Mead, 1940), or by per- 
mitting the children to draw whatever they like. 


to have a proper record of the adult art 
style and particular knowledge of the chil- 
dren’s own art styles as portrayed in sand 
drawings, mud sculpture, scratching on 
walls, ete. With such a collection of draw- 
ing types, more positive problems can be 
attacked than the old biogenetic theory 
permitted. (Relationship of children’s 
drawings to this theory is summarized in 
Hallowell, 1939. Compare also Anastasi 
and Foley, 1936; Schubert, 1930; and Du- 
bois, 1944, Appendix.) 

Examples of such problems are the ex- 
tent to which personalization is character- 
istic of the children’s thought (Mead, 1952), 
the formation of style (Mead, E; Belo, 
1937), emotional attitudes (K. R. Stewart, 
E, drawings of dreams; Mead, E, “draw a 
man and woman”), and the identification 
of basie patterns of symbolism. The con- 
trast between drawings by Balinese and 
Tatmul children is extremely interesting in 
this connection. The Balinese way of life 
is exceedingly formal, stereotyped, and 
static; interpersonal relations are conducted 
with a minimum of emotional expression, 
the minutiae of etiquette govern every act; 
Balinese children’s drawings are full of ac- 
tivity, with free-flowing lines and the depic- 
tion of vigorous movement. The Iatmul 
way of life is in the strongest contrast to the 
Balinese. Interpersonal relations of great 
vigor and assertiveness are the rule, quar- 
rels and reconciliations a continual feature 
of village life. The Iatmul children’s draw- 
ings, however, are static and scattered aim- 
lessly over the page; there is no movement 
and no relationship between one design ele- 
ment and another; when told to draw two - 
men fighting they would draw a figure of a 
man and say, “He is dead.” When it is 
realized that Balinese children are per- 
sistently discouraged when they attempt to 
bring human relations to a climax, whereas 
Iatmul children are taught to exert maxi- 
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Ficure 9. Children’s denies showing stylistic differences. Reading from left to right and 
from top to bottom: 


laimul tribe, Sepik-Aitape 
kundiavwan, boy, ca. 12 years. 


Arapesh tribe, Sepik-Aitape Distriet, New Guinea. 
(April 4, 1982, Collected by M. Mead.) 


Fishing for turtle from a European schooner, 


Loponiu, (February 24, 1929. Collected by M. Mead.) s 
Sajan village, Bali. Two figures from shadow play. I Gandir, boy, ca. 6 years, 


moon and stars. Nigimarib, boy, ea. 7 years. 
Manus, Admiralty Islands, New Guinea. 


Collected by J. Belo.) (Belo, 1987.) 


mum personal pressure in order to induce 
others to satisfy their demands, the impor- 
tance of these materials becomes evident.’ 


1 Tatmul children’s use of toys in free play is con- 
gruent. They construct tableaux and state, for ex- 
ample, that “The snake has killed the child [a fe- 
male]. The 'possum [who represents the male ehild] 
has killed the snake, and the ‘possum now mourns 
[a female activity] over the dead child.” , 


District, New Guinea. Man, woman, and animal figures. Gambu- 
(July 28, 1938. Collected by M. Mead.) 


Human beings, lizards, trees, houses, 


(1934. 


Extensive use of play technique among 
primitive peoples was first made by Róheim 
among the Central Australians and on 
Normanby Island; he found the Australian 
children dominantly interested in genital 
play, the Normanby Islanders in mother- 
child play in which the same characters be- 
come alternately mother and child and hus- 
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band and wife. Róheim, however, con- 
trolled the plot of his play situations by 
interjecting such remarks as “What does 
the husband do to the wife?" I have used 
toys among the Iatmul, and J. and Z. Henry 
(1944) have published a most extensive 
record for the Pilagá. 

All attempts to use projective techniques 
will be fruitful to the extent that the at- 
tention of the invesigator is focused upon 
the róle of the culture. He should not 
merely look for isolated types of behavior 
similar or different from our own in situa- 
tions which are experimentally controlled 
but should try to see the behavior as part 
of the culture pattern. 


Future Research 


The general trends in research among 
primitive children have already been indi- 
cated above as being (1) inereased emphasis 
upon the study of the developing child 
within the culture seen as a whole; (2) 
possibilities for detailed psychological ex- 
ploration of aspects of development which 
a preliminary study of the total situation 
has shown to be relevant; and (3) aceumu- 
lation of masses of simultaneous records, 
verbatim accounts of behavior, photo- 
graphic records, multiple-observer records, 
performance on tests of the projective type, 
ete., which will be amenable to subsequent 
analysis as our hypotheses become more 
refined, If problems are to be taken into 
the field, they should be problems of the 
constellative type rather than problems 
which seek to isolate the effects of one fac- 
tor. The large amount of existing unpub- 
lished material on primitive children, some 
of which is summarized in the table below, 
provides another source for research. P. 
chologists may phrase their problems in 
such a way that field workers may be able 
to provide relevant material from their ex- 


isting notes! Nothing, however, is so 
pressing as more intensive detailed studies 
of the development of children in living 
primitive societies, "These data are invalu- 
able in extending our knowledge of the pos- 
sible range of human behavior. Only with 
this sort of material ean we lay the founda- 
tions of a psychology free from the limita- 
tions of our own cultural bias; and, once 
the few surviving primitive societies have 
yielded to eulture contact, we shall have no 
possible way of replacing them. 


Work for this revised chapter was begun January, 
1949, and completed in early June, 1049. No subse- 
quent additions to the text have been made, so that 
it describes the state of theory and research at that 
time. The few bibliographical items bearing a more 
recent date than June, 1949, are simply those that 
were in manuscript or in press at the time this chap- 
ter was revised and have since been published. 


Bibliography 
Prerarory NOTE 


Publications in anthropology differ from publica- 
tions in psychology, where short, formal summaries 
of masses of concrete observations are the accept- 
able form for presenting detailed investigations to 
the student, In anthropological research, a full ac- 
count of the background against which the individual 
is studied cannot be omitted in a final statement of 
the material, and publication is delayed until facili- 
ties for complete monograph publication are avail- 
able. As a result, a large part of the work, some- 
times done as much as ten years earlier, may still 
be unpublished. I have therefore adopted a pro- 
cedure rather different from that used in other chap- 
ters and attempted to gather, by inquiries and 
questionnaires, material on unpublished work. 

Manuscripts to which I have had access are listed 
in the regular bibliography. Field work on ehildren 
upon which there are no publieations has been listed 
as Expeditions (E) under the name of the field 
worker. As an appendix to the bibliography, I have 
presented a summary table of the information which 
has been supplied to me in response to these re- 
quests. Where the information which I have re- 
ceived is merely that a given worker has used such 
and such a method in such and such a tribe, but 
no manuscript or supporting evidence has been for- 
warded to me, I can only publish this statement 
without taking any responsibility for the extent and 


1See Introduction to Cooperation and Competition 


among Primitive Peoples (Mead, 1937) for discussion 
of this point. 
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and 24 (stills and Ciné), 25, 26 (reaction of child 
to cradle; development of attitudes of modesty 
and of attitudes and practices with relation to 
excreta), 27. 

Kuper, H. 1, 2, 4, 5 (Porteus Maze Test, Goode- 
nough '"Draw-a-Man" Test), 7, 9, 18, 15, 18, 19- 
22, 25, 26. 

Labuschagne, A. S. 5 (intelligence tests), 16 (per- 
ceptual tests after the analogy of Raven Progres- 
sive Matrices). 

Landes, R. 1, 2, 4, 7, 8, 9, 13, 15, 16, 18, 20-23. 
Layard, J. 15. (Attitudes of adults towards chil- 
dren, particularly in regard to the concept of the 
soul; attitudes of novices and initiators in ini- 
tiation ceremonies.) 

Lee, D. 27. 

Leighton, D. 1, 2, 7, 8, 9, 10, 16 (modification of 
Grace Arthur Point Performance Test). 

Lessa, W. A. 1, 5 (TAT), 7. 

Lipkind, W. 1, 7, 9, 19, 20, 24. (Stills.) 

Macgregor, G. 1, 4, 5 (Grace Arthur Point Per- 
formance Scale, Goodenough '"Draw-a-Man" Test, 


Xuhlmann-Anderson Intelligence Tests, Stewart 
Emotional Response Test, Bavelas Test of Moral 
Ideology, TAT), 7, 9, 10, 13, stills: 19, 20, 22. 

Mandelbaum, D. 1, 2, 7 (material on sex play, draw- 
ing test), 14, 15, 19, 20 (stills), 25, 26, 27. 

Marwick, M. G. 1, 2, 4, 5 (local version of TAT— 
using posed photographs, Raven's “Controlled 
Projection,” Dramatic Productions Test—Murray 
and collaborators), 7, 8, 9, 10, 16 (Labushagne's 
modification of Raven Progressive Matrices), 18, 
20 (Ciné and stills), 22 (stills). 


McPhee, C. 4 (studies of group behavior in ex- 
perimental musical organization). 
Mead, M. 1-4, 5 (animism tests, ink blots, Bender 


Gestalt Tests), 7-10, 11 (toys), 12, 13 (Goodenough 
“Draw-a-Man” Test). 

Mekeel, S. 1, 2. 

Murray, V. F. 4, 10, 16, 17 (Bender Gestalt). 

Oliver, D. and E. 14, 5 (animism tests used by M. 
Mead), 7, 8, 9, 15, 19-22 (stills), 25, 26, 27 (con- 
cepts of kinship, totemism, status, supernatural- 
ism). 

Opler, M. E. 1, 2, 4, 7, 8, 

Paul, B. D. and L. 1, 2, 7, 8, M, 

Pearsall, M. 2, 7, 15, 25-27. 

Rauch, J., and B. Tolerton. 1, 2, 4, 7, 8, 10, 18, 
19-23 (stills and Ciné), 26. 

Read, M. H. 1, 2, 4, 7, 8, 9, 15, 19, 20 (stills). 
(Special studies in relation to nutrition.) 

Róheim, G. 1, 7, 8, 14, 15, 18, stills and Ciné: 19, 
20, 22. (Day dreams.) 

Rosenzweig, J. Chappat. 1-4, 6 (Figure-plates pic- 
ture arrangement, picture techniques, doll choice; 
doll house situations adapted to Navaho culture), 
9, 21-23 (stills and Ciné). 

Schneider, D. M. 1, 2, 4, 5, 9, 13 (Stein Test), 14, 
18, 19-24 (stills and Ciné). [Special inquiry into 
meaning of kinship—formal system—to "'middle- 
old" (5-15) children of Yap, special inquiry into 
children's "cruelty to animals" in Yap.] 

Smith, M. 1, 7. 

Spicer, R. 1, 2, 7, 8, 22 (stills). 

Spiro, M. E. 1, 2, 4, 5 (Stewart Emotional Re- 
sponse Test, TAT, Bavelas Test of Moral Ideol- 
ogy), 7, 9, 10, 15, 18. 

Spitz, R. A. 1, 5, 6, 10, 16, 17, 19-23 (Ciné). 

Stewart, O. C. 1, 7, 8, 20-22. 

Thompson, L. 1, 2, 5 (TAT, Grace Arthur Point 
Performance Scale, Goodenough ‘Draw-a-Man”’ 
Test, free drawings, guided interview), 8, 9, 10, 18, 
15, 16, 22, 

Toffelmier, G., and K. Luomala. 7, 15. 

Tschopik, H. 1, 2, 3, 7, 9. (Data on level of aspira- 
tion of adolescents.) 

Wallace, W. J. 1, 2, 4, 7, 15, 25. 

Watrous, B. G. 1, 2, 7, 8, 10. 

Whiting, J. W. M. 1, 2, 3, 5, 6, 7, 9, 14, 16, 1T. 
(Doll play.) 

Wilson, M. 1, 4. 


15, 19-22 (stills), 27. 
10-22 (stills). 


CHAPTER 13 


CHARACTER DEVELOPMENT IN CHILDREN—AN OBJECTIVE 
APPROACH 


VERNON JONES 


Definition and Distinctions 


Any attempt at the objective study of 
character development is beset with many 
difficulties, such as the varying concepts 
as to what is meant by character, the ex- 
treme complexity of the phenomenon, and 
the subtle manner in which nature and 
nurture exert their influences upon "us 
Recognizing this, let us attempt at the 
outset to eliminate as many unnecessary 
difficulties as we can by delimiting and 
defining the area of study. The concept 
of character is related to, and sometimes 
confused with, such concepts as moral or 
ethical behavior, temperament, and per- 
sonality. Impossible as it may be to draw 
hard and fast boundary lines between these 
conceptual areas, working distinetions ean 
be made which may help to avoid con- 
fusion. 

In any striet interpretation of character 
it is clear that it is not coextensive with 
ethical or moral behavior. Morality con- 
cerns itself with conformity to existing 
standards of a given time or place. Char- 
acter does not necessarily imply such con- 
formity. Often in history the individuals 
who have been rated greatest in point of 
character have been nonconformists from 


the point of view of certain existing stand- : 


ards of their day. Moreover, conformity 
io existing standards sometimes demon- 
strates not so much character as behavior 
along lines of least resistance. This does 
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not mean, of course, that character is not 
related to morality. It means that charac- 
ter is a more dynamic and more inclusive 
concept. In character development much 
more attention is given to volitional fac- 
tors and to individual creativeness in the 
realm of goals to be achieved than is true 
in moral or ethical growth. If we add to 
morality the ability to reconstruct one’s 
values and the volitional powers sufficient 
to direct conduct progressively toward such 
evolving values, then we have character 
as we shall think of it in this chapter. 
The area of temperament is perhaps less 
often confused with character than moral- 
ity is but illustrations of such confusion 
are not hard to find. Whether a person 
is good-tempered, sanguine, phlegmatic, 
melancholic, or cholerie is certainly of in- 
terest to anyone rating him for practical 
purposes of living or working with him, 
and no claim can be made that such char- 
acteristics have no relation to character. 
Strictly speaking, however, the readiness 
and capacity of an individual for such 
relatively prevailing affective experiences 
are not central to the problem of his char- 
acter. As Roback (1952) says, the influ- 
ence of a man’s character bas a farther 
reach than his temperament. The value 
of a man’s character, he says, does not 
fluctuate with our nearness. to him in time 
or space, but his temperament is a matter 
of only “passing interest.” “That Carlyle 
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was bilious, cholerie, or grouchy,” he says, 
“is certainly deplorable, but Carlyle's tem- 
perament, which counted so much with 
those he came in contact with, does not 
determine our estimate of the man from 
the point of view of character.” Whether 
or not we agree fully with Roback that 
temperament is of only passing interest, 
we can readily agree that character is dif- 
ferent from temperament in that character 
concerns itself more with the volitional 
powers of the individual and the directions 
and goals of his striving. 

Finally we come to the confusion of 
character with personality. Personality, 
of course, is a very broad concept, being 
thought of by Murray and Kluckhohn 
(1948) as “the organization of all the in- 
tegrative processes in the brain" of the 
individual, and as having for its functions 
self-expression, reduction of aspiration ten- 
sions, and the reduction of conflicts by ap- 
peasement of major needs and by social 
conformity and identification, If we may 
judge by such a formulation and by tra- 
ditional research emphases in personality, 
too little interest is manifested in the prob- 
lems of moral behavior eoupled with the 
allied problems of values and of volition. 
The student of personality is interested in 
the adjustments or maladjustments which 
individuals make to tensions and conflicts, 
and the goal of his therapy is adjustment. 
The student of character is not so much 
interested in the mechanisms of adjust- 
ment or maladjustment adopted or in the 
types of personality developed by the in- 
dividual who feels frustrated, or deludes 
himself, or becomes introverted, or de- 
velops various stereotypes; he is much 
more interested in what values underlie 
the individual's feelings of tension or frus- 
tration and stimulate him to attempt to 
maintain his status and self-esteem by 
such mechanisms as the students of per- 
sonality are uncovering. 


The main objective of personality de- 
velopment is adjustment to the existing 
environment; the objective of character 
development is the growth of the individual 
toward higher personal and social values 
and toward conduct consistent with them. 
Aspiration, striving, and all the volitional 
factors related thereto are considered to 
be aspects of character which are never 
outgrown. Instead of adjustment being 
an end in the character development of an 
individual, the kind of adjustment which 
he makes (whether, for example, by hon- 
esty and cooperation, or by deceit and 
intolerance) is a measure of his character.’ 

In making a distinction between char- 
acter and personality, we do not wish to 
give the impression that the two areas can 
be completely separated. There is, of 
course, overlapping and interdependence 
between the two concepts, and the recog- 
nition of this is beginning to manifest it- 
self in a rapid rise in attention to the 
interrelationships between personal values 
and ethical behavior in individual and 
social situations, on the one hand, and 
feelings of acceptance, security, and per- 
sonal worth—and their opposites—on the 
other. However, one has only to look 
at the major research and theoretical in- 
terests in personality in the past to see 
that until recently 2 relatively little interest 

1 For an claborution of «ome-nspects of this point, 
see Josey and Snygg (1950), 

2 Interest in these problems, and particularly in 
the problem of values, has been growing rapidly, as 
can be illustrated by the writings of certain eminent 
scholars in neurology, sociology, and psychology, to 
take only three fields, Space will permit reference 
to only one representative in each field. Herrick 
(1946) says that the popular slogan "Science knows 
no values" is shortsighted and incorrect, for "If sci- 
ence had no interest in human values, there would 
be no science at all,” because science has developed 
on man's valuing of the search for the truth and 
demonstrable fact over falsehood and magic, The 
social sciences must point the way, he believes, to 
better methods of solving problems of human adjust- 


ment in the light of the highest human values. 
Sorokin (1950) has brought together papers from spe- 
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has been manifested in the problems of 


individual and social conduct in relation to , 


values, volition, and the integrity and 
growth of the self-ideal. These are the 
very problems in which the student of 
character is most interested. 

If, therefore, character is not coexten- 
sive with morality, or temperament, or per- 
sonality, or the sum total of these, how 
shall we think of it? Character is the 
sum total of the attitudes and overt ways 
of behaving of the individual which are 
the correlatives of his regulative habits, de- 
veloping values, and volitional drives, ` It 
is a dynamic concept involving inner cre- 
ativeness and psychocultural determina- 
tion.t 

In this chapter on character develop- 
ment, as character is here defined, it will 
be the aim to inelude the maximum of 
experimental data consistent with the at- 
tempts to point out integrative threads and 
with the search for meanings and generaliza- 
tions. If one is interested in theory con- 
struction or in interpreting facts in terms 
of some theory tentatively accepted, there 
is ample opportunity for such in the inter- 
pretation of the responses of children in 
situations involving persistence, feelings of 
guilt, values, and the like. There are, for 
example, the very difficult but important 
problems of the source of values and the 
cinlists in a number of fields, particularly from pry- 
chology, on the problem of the value concept of 
“altruistic love" in its relation to the integration 
and direction of behavior. Cantril (1950) maintains 
that man’s outstanding characteristics are his capac- 
ity to sense values in the quality of experience and 
his tendency to improve the value aspects of experi- 
ence. He believes that the value approach in psy- 
chology will greatly enhance understanding of indi- 
vidual and social conduct. These writers obviously 
are not thinking of values as narrowly defined within 
ihe framework of existing personality theory. | To 
them values, and their conduct correlates in char- 
acter, are pervasive and central in human life. They 
are concerned, therefore, with ihe study ef values 
and character as basic problems in themselves- 


1For a more detailed treatment of these distinc- 
tions and definitions, see Jones (1950). 


genesis of volition. With these particular 
problems little scientific progress has been 
made. However, it is easy to point to 
many areas in character development which 
have been attacked by experimental meth- 
ods. A variety of devices have been used 
to study the behavior of children in situa- 
tions involving cooperation, generosity, 
honesty, persistence, self-control, truthful- 
ness, levels of aspiration, and the like. 
Various psychocultural studies have been 
made which have factual implications for 
character development, There has also 
been a large amount of statistical and ex- 
perimental work done in comparing the 
responses of delinquent and nondelinquent 
children. The contributions of various 
nurtural-cultural and native-biological fac- 
tors to character development have been 
studied. It will be the aim of this chap- 
ter to bring together the most significant 
facts from these and similar studies and 
to interpret them in as meaningful a whole 


as possible. 


Measurement of Character 


In an objective approach to character 
development one of the first problems which 
arises js that of measurement, for the 
results of research in a field are no more 
objective and dependable than the mens- 
urements upon which they are based. Are 
there techniques of measurement, therefore, 
which are sufficiently valid and reliable 
in the field of character to supply a factual 
basis for present evaluation and future 
study and research? The answer seems to 
be one calling for cautious optimism. There 
are several very promising methods which 
when used with great care have yielded 
what seem to be dependable resulte, and 
newer, more subtle, and more ingenious 
methods are constantly being devised. 

The techniques which have been the most 
successful in the past and seem most prom- 
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ising for the future ean be grouped under 
eight headings: (1) observation and rating 
methods, (2) measurement of actual con- 
duet, (3) physiological methods, (4) in- 
terview methods, (5) projective techniques, 
(6) measurement. of attitudes, (7) psycho- 
drama, sociodrama, and other róle-playing 
devices, and (8) sociometrie techniques. 

Observation and Rating Methods. One 
of the oldest and best methods for measure 
of character is careful observation and 
rating. The validity and reliability of ob- 
servations and ratings will, of course, vary 
with the traits or other aspects of conduct 
rated and with the training and care of 
the raters. 

The reader who is interested in an ex- 
tensive review of the methodology of ob- 
jective observation and rating is referred 
to Cronbach (1949) and Greene (1952). 
Suffice it to say here that the best results 
in character measurement have usually 
been obtained when the observer-raters 
have been thoroughly trained, when the 
ratings were based on aspects of conduct 
which could be aceurately observed, when 
special attention was given to the avoid- 
ance of “halo effects,” when final ratings 
were based on the observations and ratings 
of several competent judges, and when 
graphic rating scales and other devices were 
employed to encourage raters to distribute 
their ratings widely over the scale range 
and thus avoid undue bunching of scores. 

Test of Actual Conduct. Among the 
most interesting measures of character 
have been the tests of actual performance. 
In such tests the subject does not know 
that he is being measured in character. 
Voelker (1921), a pioneer worker in this 
field, devised several tests which measured 
the trustworthiness of children. He meas- 
ured such behavior as the following: 
whether or not children would return bor- 
rowed property and overchange, the de- 

gree to which they would cheat in marking 


their own test papers, the extent to which 


.they would make overstatements about 


knowledge possessed and books read, and 
whether or not they would receive a tip 
for small favors. 

'The most extensive work in the devising 
and using of concealed tests of perform- 
ance has been done by Hartshorne and 
May, who worked with large samplings of 
school children. "They employed the best 
testa available at the time and devised 
many new ones for the measurement, of 
honesty, self-control, cooperativeness, and 
allied traits. Extensive statistical data 
were obtained concerning the validity and 
reliability of such tests, the intercorrela- 
tions among different measures of behav- 
ior in these fields, and the relation of 
various factors, such as intelligence and 
home background, to such behavior. For 
detailed discussions of tests of this type, 
the reader is referred to Hartshorne and 
May (1928, 1929), Hartshorne, May, and 
Shuttleworth (1930), Jones (1936), Greene 
(1952), and Cronbach (1949), 

Another trait in which performance tests 
have been employed is persistence. An ex- 
tensive review of the methods and results 
of testing in this field has been made by 
Ryans (1939a). He (1938a, 1938b) has 
experimented rather intensively with a test 
battery including a test of the amount of 
consecutive effort at a task in learning, en- 
durance in the face of physical discomfort, 
and the like. French (1948) describes the 
use of a persistence test in increasing the 
predictions of school success from a mul- 
tiple R of .58, based on aptitude and 
achievement tests, to .65, based on such 
tests plus the character trait of persistence. 

Physiological Methods. In attempts to 
measure certain character responses, nota- 
bly truthfulness and deceit, several physio- 
logical measures have been tried, Changes 
in blood pressure, pulse, respiration, and 
galvanic skin reactions have been the re- 


MEASUREMENT OF CHARACTER ' 785 


sponses most frequently studied in their 
relation to deception. Lombroso, as early 
as 1912, réfers to his use of the hydro- 
sphygmograph in proving a suspect guilty 
of stealing. Since that time there has been 
a gradual development of instruments de- 
signed to detect deception by the measure- 
ment of several physiological reactions si- 
multaneously. Probably the most success- 
ful instruments of this type to date are 
those devised by Keeler, by Lee, and by a 
group at the Ohio State University. Re- 
sults from the Keeler (1934) "polygraph" 
(or, more exactly, pneumo-cardio-sphyg- 
mogalvanograph) were permitted as evi- 
dence in a jury trial in Wisconsin in 1935. 
This was the first time that such physio- 
logical measures were accepted as evidence 
before a jury in the United States, al- 
though a few earlier cases are on record 
where such results had been presented di- 
rectly to judges in nonjury trials. Tmbau 
(1946) reports that such devices are prov- 
ing to be increasingly useful instruments 
in crime detection laboratories. 

The key problem in the use of such 
physiological measures for research or for 
practical purposes of detection of decep- 
tion or guilt is one of validity. One ques- 
tion that is particularly significant con- 
cerns the probabilities that an honest or 
innocent person may, in the face of the ex- 
citement involved in taking such tests or 
under suggestion effects from the tester, 
react as if dishonest or guilty. The meas- 
urement of several physiological reactions 
simultaneously and the use of only thor- 
oughly trained testers are designed to re- 
duce the probabilities of such errors; but 
the attitude of the more careful experi- 
menters concerning the validity of present 
instruments is illustrated by Keeler, who 
said in the Wisconsin ease that he recom- 
mended his findings as only one element 
in the evidence and that he would not 


convict upon such results alone. Similar 
caution is suggested by the study of Bit- 
terman and Marcuse (1947), who report 
certain negative evidence in the use of the 
Keeler polygraph in an attempt to solve 
a problem of theft in a college dormitory. 

Interview Methods. One of the oldest 
approaches to the measurement of char- 
acter is interview methods, Such methods 
cover a wide range of devices extending 
from the spontaneous uncontrolled inter- 
view to the use of more or less standardized 
interviews, and more recently to the use 
of projective techniques like the Thematic 
Apperception Test and the Rorschach Test, 
which are sufficiently specialized to demand 
mention under a separate heading. In 
character measurement the uncontrolled 
interview still yields good results in the 
hands of some clinicians and experimenters. 
Healy and Bronner (1936, pp. 88ff.), for 
example, for a long time have used the 
“child’s own story” among other devices 
in their study of delinquents. They care- 
fully avoid any claim that these intensive 
interviews are psychoanalytical in nature, 
although they use informally some of the 
same techniques as those used by psycho- 
analysts for diagnosis. 

Havighurst and Taba (1949) use the 
interview extensively for probing into the 
impact of the community upon the child’s 
value systems and into his reactions to this 
impact. Kiinkel (1938) gives a good dem- 
onstration of the possibilities of this method 
for studying the relation of the character 
development of a child to the total integra- 
tion of his mental and emotional life. From 
such studies we get challenging suggestions 
as to the possibilities of the use of the in- 
tensive interview in evaluating character 
responses at a depth where such responses 

18ee Imbau (1935, 19955, 1946). For a good his- 
torical treatment of the use of physiological methods 


for detection of deception and guilt, the reader is 
referred to Marston (1940). 
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are viewed not in isolation but in relation 
to genetic factors and to fundamental pat- 
terns of motivation. 

Projective Techniques. In the field of 
personality measurement the projective 
techniques are attracting a considerable 
amount of attention, and their use in char- 
acter measurement is definitely on the in- 
crease. There is need in character meas- 
urement for techniques which will reveal 
the dynamics of conduct. In the hands of 
thoroughly trained and experienced clinical 
psychologists some of these tests, notably 
the Thematic Apperception Test by Mur- 
ray (1943), the Rorschach Test (see Beck, 
1945; and Klopfer and Kelley, 1942), the 
World Test by Biihler and Kelly (1941), 
and the Rosenzweig (1949) Picture-Frus- 
tration Study, may yield valuable insight 
into basic motivation and frustration of a 
child or youth as they relate to the pres- 
ent organization and future development 
of his character, 

Measurement of Attitudes. In attempts 
to measure certain aspects of character, 
numerous tests of attitudes and opinions 
have been employed, involving such de- 
vices as ranking offenses, marking sug- 
gested responses in situations as right or 
wrong, giving cause-and-effect relations, 
predicting probable consequences of acts, 
and the passing of judgment upon national- 
ity or racial groups and upon economie, 
political, and religious issues. The obvious 
weakness of such tests is that measures of 
knowledge and verbally expressed attitudes 
do not accurately reveal to what extent 
such knowledge and attitudes will be trans- 
lated into action. Of course, it might be 
maintained that such tests are of value 
because knowledge of, and proper attitude 
toward, desirable conduct is a prerequisite 
for such conduct, even though they are not 
guarantors of it. There is much cogency 
in this argument, especially as it applies to 
the use of such tests for revealing points 


at which education in knowledge and atti- 
tudes might be profitably applied. It is 
quite possible that research in the future 
may reveal ways of measuring attitudes 
and aspirations at depths which are nearer 
the mainsprings of action than present 
methods which lean so heavily on the ver- 
balized and censored reports of subjects. 

Psychodrama, Sociodrama, and Other 
Role-Playing Devices. Among the tech- 
niques that purport to measure the indi- 
vidual in relation to others in semicontrolled 
social situations the psychodrama and 
sociodrama are proving to be especially 
interesting and valuable. The psycho- 
drama seeks to measure interpersonal rela- 
tions and individual attitudes and motiva- 
tions, whereas the sociodrama deals with 
intergroup relations and individual-group 
ideologies. Moreno (1947), to take one 
example, reports the use of psychodrama 
in the study and remedy of certain social 
tensions in a community. By means of 
this device, not only did the experimenter 
gain helpful information but also the par- 
ents and children who served as subjects 
gained insight into their own underlying 
feelings. 

As an example of the use of the socio- 
dramatic method, mention might be made 
of the study and demonstration by Lippitt, 
Bradford, and Benne (1947), who used the 
sociodrama as a means of identifying lead- 
ership qualities of individuals in a group 
and as a starting point for leadership train- 
ing. 

The potentialities of both the psycho- 
drama and the sociodrama would appear 
to be particularly great in the psychocul- 
tural investigation which seems destined to 
play so large a réle in character research 
in the near future. Moreno (1943) was 
one of the first to envisage this possibility 
in his contributions to measurement meth- 
ods. 
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Sociometric Techniques. Sociometric 
techniques are designed primarily for ob- 
taining peers’ evaluations of each other. 
One of the more interesting of these tech- 
niques is the sociogram, developed by 
Moreno (1934, 1947), which is serviceable 
for revealing cliques, hierarchies of popu- 
larity, leaders, isolates, and the like in 
social groups. In an assessment program 
during World War II, the Office of Strate- 
gic Services (1948) used sociometrie meth- 
ods extensively to measure personality and 
character traits of potential officers. The 
Guess Who Test developed by Hartshorne 
and May (1929) in the Character Educa- 
tion Inquiry was one of the earliest and 
simplest of the sociometrie methods. Like 
the sociodrama and the psychodrama these 
techniques will probably be of increasing 
interest to the student of character because 
of their promise as dependable measures of 
the individual, not in isolation, but in a 
dynamie social setting—the place where 
character actually functions. 

Violations of Society's Standards. Fi- 
nally, mention should be made of serious 
violations of social standards as measures 
of character. In such social institutions 
as the law enforcement agencies, the school, 
the home, and the church, certain mini- 
mum standards are set up, and any indi- 
vidual who falls below them is looked upon 
as a social offender by those interested in 
maintaining these standards. The stand- 
ards set up by civil law particularly are 
quite generally accepted, and consequently 
any serious violation of these is usually 
considered indisputable evidence of inferior 
character development. All studies of 
juvenile delinquents have proceeded on the 
assumption that these young people have 
been measured and found deficient by one 
of society’s most widely accepted tests. We 
mention this crude yardstick particularly 
because its verdict is taken so seriously 
and uncritically by society, when as à 


matter of fact it is but a rough measure of 
character and is in need of all the supple- 
mentary measures which research with 
more exact and penetrating methods can 
reveal. 


Individual Differences in Character 


One of the first facts which is noted in 
the inspection of the character responses 
of children is that the individuals do not 
fall into dichotomous groups: the strong 
and the weak, or the persistent and the 
nonpersistent, or the honest and the dis- 
honest. There are individual differences 
in character just as truly as there are in- 
dividual differences in general intelligence 
or in the knowledge of history. In tests 
of persistence, for example, Ryans (19385) 
and Edmiston and Jackson (1949) find 
that persistence scores made by a group of 
subjects spread from very low to very high 
with no gaps in the distribution, Harris, 
Gough, and Martin (1950) find prejudice 
scores among children to vary widely. Sim- 
ilarly in tests of honesty, where dishonesty 
responses are easily accessible and where 
motivation for such responses is strong, 
children have been found to distribute 
themselves all along the scale. Figures 1 
and 2 illustrate this point. 

Figure 1 is based on the results of Harts- 
horne, May, and Shuttleworth (1930) on 
21 tests of honesty-dishonesty of children 
in school and play situations. Figure 2 is 
based on the original data of Jones (1936) 
on one test of cheating in school. Both fig- 
ures represent results for children ranging 
in age, for the most part, from 12 to 15. 
It is important to emphasize that the re- 
sults in both these studies are based not on 
what children’s attitudes toward honesty 
seemed to be, or on what they said they 
would do in different situations, but on 
tests of what they actually did under rather 
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well-controlled conditions. In both figures 
the distributions are seen to be continuous. 

At first glance one might be inelined to 
say that the individual differences which 
are spoken of here apply only to the de- 
grees of dishonesty among the dishonest, 
and that the honest students are still in 
a class by themselves. This view, although 
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seemingly logical enough in the case of a 
given set of data, runs into difficulty when 
it is found that an individual may be com- 
pletely honest in one situation, or under 
one degree of motivation, but he may 
show a considerable number of lapses from 
perfect honesty in another situation or 
under a higher degree of motivation. Gross 
(1946), for example, found much more dis- 
honesty among seventh grade children in 
scoring their own test papers when their 
answers were slightly in error than when 
the errors were large. 

To appreciate the fact that honest-dis- 
honest behavior varies with the nature of 


situations and the motivation involved, at 
least among children, one has only to think 
how different so-called character traits get 
in one another’s way.  Truthfulness at 
times conflicts with loyalty to one’s group; 
truthfulness to one’s host or benefactor 
may run counter to courtesy or gratitude; 
truthfulness to the sick may come into col- 
lision with tact and helpfulness. Thus, if 
a child deviates in a given situation from 
“the truth, the whole truth, and nothing 
but the truth,” shall we think of him and 
treat him as belonging in a separate cate- 
gory from the honest? It seems more con- 
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sistent with the experimental facts—and 
also sounder from the point of view of 
education and therapy—to say in a case 
like this that the child's inhibitions against 
dishonesty and deceit have weakened un- 
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der the particular motivation or particu- 
lar conditions of conflict with other “traits,” 
and that in spite of a certain amount of 
dishonesty some degree of the organization 
of behavior which we call honesty remains 
intact. It is in this sense that we may 
think of a given individual in different situ- 
ations or different individuals in the same 
situation as differing in degrees of honesty. 


Disrrurion oF Toran HELPFULNESS SCORES 
20 


18 


m 
a 


m 
- 


- 
m 


51.398 


Frequencies in percentages 
- 
© 


60 70 80 90 100 110 120 130 140 150 160 


Low in helpfulness High in helpfulness 
Scores in helpfulness 


Frequencies given in percentages. Number of cases 
= 800. 

Froure 3. Adapted from Studies in Service 
and Self-Control, by H. Hartshorne and M. A. 
May. New York: Macmillan, 1929, 109. By 
permission of the publisher. 


From the point of view of genetic develop- 
ment of honest behavior in a child, there 
seems to be much merit in this concept of 
degrees of honesty, because it js consistent 
with the basie hypothesis of the gradual 
development and organization of behavior 
and it assumes neither a sudden springing 
into perfection of patterns of behavior, or 
“traits,” on the one hand, nor the sudden 
and complete collapse of such patterns, on 
the other. 

What has been said about individual dif- 
ferences in honesty seems to apply to all 


other traits that have been measured. 
Space, however, will permit the giving of 
only one more distribution. Figure 3 rep- 
resents a distribution of scores in helpful- 
ness. 

From a study of Figures 1, 2, and 3 it is 
not possible to generalize about the shape 
of the different distributions further than 
to say that they are continuous from the 
low to the high end of the scale and that 
the dispersion in all cases is wide. Figures 
1 and 3 show a tendency toward normality 
of distribution, but this is not borne out 
by Figure 2, where the units of measure- 
ment are the simplest. In addition to the 
statistical fact that the shape of distribu- 
tions may be affected by the units of meas- 
urement employed, it is known that it will 
vary with different degrees of motivation. 
It is also quite possible that the shape will 
differ in groups of different ages and dif- 
ferent amounts of training. 


The Contribution of Native-Biological 
Factors to Character Development 


Having considered briefly the question of 
individual differences in character develop- 
ment and their measurement, we come now 
to the problem of the factors contributing 
to such differences and to general develop- 
ment. Does a child of a given age show 
up poorly in character because he is defi- 
cient in those biological factors which 
supply the potential base for character 
development, or because the conditioning 
and learning which his environment af- 
forded were faulty? This raises the age- 
old controversy of nature and nurture, and 
it raises it in a most complex field of be- 
havior. 

Tf one were starting out, at the present 
stage of knowledge, to discover the per- 
centage contribution of nature and nurture 
in accounting for individual differences in 
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character development, he would be doomed 
to failure. Such a multitude of unmeas- 
urable variables is subsumed under each 
of these concepts, and they interact in 
such intricate ways, that the crucial ex- 
periment to determine the exact relative 
influence of each is at present out of the 
question. However, data are available to 
indicate that at least intelligence, age or 
level of maturation, sex, and certain emo- 
tional and volitional factors are sufficiently 
related to development and individual dif- 
ferences in character to justify their dis- 
cussion, if we can accomplish that difficult 
task of treating one of these factors at a 
time without losing sight of the fact that 
none of them operates singly or in isolation 
from environmental and cultural forces. 

One fundamental thesis of this chapter 
is that character development of an in- 
dividual at any given time is an integration 
based upon certain native and biological 
factors on the one hand, and upon certain 
conditionings and learnings stimulated by 
the environment and the over-all cultural 
matrix, on the other. It is hoped, there- 
fore, that the following discussion of some 
of the native factors which influence char- 
acter development will never become so 
involved in particulars that it seems to 
lose sight of this larger framework of inter- 
relationships. 

Influence of Intelligence. The relation 
of intelligence to character development is 
probably most readily seen in the róle 
which intellect plays in selecting the en- 
vironment and in orienting the individual 
in it. The dull and the bright intellectually 
are not alike in their ability to foresee the 
consequences of their aets; neither are 
they alike in their capacity to sense when 
greater advantages inhere in remote goals 
than in immediate gratifications. The more 
able the individual, the better can he select 
his environment and mold it in accordance 
with the ends he would achieve. The same 


environment does not produce the same 
total organization of learned conduct and 
values in the bright and in the dull. In- 
deed, differences in intellect make of identi- 
cal physical environments different psy- 
chological environments. Of course, this 
does not mean that superior intellect can 
so alter inferior environments as to guar- 
antee strong character under any and all 
circumstances. Good intelligence, however, 
other things being equal, should enable one 
to achieve the skills, knowledge, and values 
that will help him to make the most of a 
superior environment, on the one hand, or 
to resist efficiently the restricting effects of 
a poor environment, on the other. 

With these preliminary remarks concern- 
ing the meaning of any relation found be- 
tween intelligence and character develop- 
ment, let us turn now to a consideraton 
of some of the objective studies. The sta- 
tistical facts which are available on the re- 
lation between intelligence and character 
can be summarized under three headings: 
(1) the comparison between intellectually 
gifted children and unselected children on 
certain tests of character; (2) the correla- 
tion between general intelligence and scores 
on certain tests of character; and (3) the 
intelligence of serious offenders or delin- 
quents. 

Terman et al. (1925) in their classic 
study, compared a group of 532 children 
having IQ's over 130 with an equal num- 
ber of unselected children by means of à 
battery of 7 tests of character. They 
found that 85 per cent of the gifted group 
equaled or exceeded the mean of the un- 
selected, or control, group. The results 
for each age group are given graphically in 
Figure 4. It is seen that the gifted boys 
and girls exceeded the unselected by a 
significant amount at each age level. Ter- 
man also had teachers rate the children of 
the gifted and the control groups on 25 
traits. If we select out of his list those 
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iraits most closely related to the problem 
of eharacter development and compare the 
ratings assigned to the two groups, we find 
that 73 per cent of the gifted boys and 74 
per cent of the gifted girls exceeded the 
respective means of the control groups. 
The five traits upon which the above fig- 
ures are based are conscientiousness,. truth- 
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fulness, sympathy and tenderness, will and 
perseverance, and prudence and fore- 
thought. 

From the results on the tests and the 
total ratings, Terman concludes that intel- 
lectually gifted children surpass unselected 
children in tests and ratings of honesty, 
truthfulness, and similar moral traits. As 
he points out, the gifted are not free from 
faults in character development; indeed, 
he says that one out of five of the gifted 
has more faults than the average of the 
general population. However, the average 
differenee between the two groups on the 
basis of total seores is striking. From it 
we conclude that children who are gifted 


intellectually, and who possess all the other 
advantages of environment and heredity 
which go with such giftedness, are placed 
in a better position to achieve superior 
character than the less gifted. From the 
point of view of assessing the relative con- 
tribution of intelligence alone to character 
development, this conclusion is useless; 
from the point of view of studying the 
clustering of factors as they affect char- 
aeter development in the realistic interre- 
lations between nature and nurture in the 
culture in which the child actually lives, 
it is indicative of thinking in terms of the 
interaction of the factors of nature and 
nurture which will characterize this chap- 
ter. 

A significant point growing out of a 
detailed analysis of "Terman's data which 
the above composite results do not revenl 
is that some values in the culture are re- 
sponded to more strongly than others by 
the gifted. Terman’s data reveal only one 
such difference, but future research may 
reveal many. The gifted were found to 
surpass the average more in traits and 
values directed to self-suecess than to traits 
and values directed to social responsibili- 
ties and service, Taken as a group the 
gifted children exceeded the average in 
every trait measured, but they exceeded 
the average most in “will and perseverance” 
and least in “sympathy and tenderness.” 
In the volitional, aggressive traits 85 per 
cent of the gifted exceeded the mean of 
the unselected; in the sympathy-service 
traits only 59 per cent of the gifted ex- 
ceeded the mean of the unselected. When 
one considers the much greater capacity 
of the gifted to achieve power over others, 
this difference between their standing on 
ego-directed and on alter-directed traits 
takes on considerable social significance. 
These results of Terman are based on only 
one investigation and, of course, need veri- 
fication in other studies before too much 
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stress is placed upon them. However, the 
results of Spaulding (1938) and of Wilson 
(1938), working in the field of education, 
may be interpreted as supplying at least 
complementary evidence. Spaulding made 
an extensive study of the social-eivie knowl- 
edge and attitudes of high school students 
and found that, whereas the abler students 
had mastered factual material much better 
than the average, their insight into and 
concern about the social problems of their 
community or nation were far from com- 
mensurate with their mental abilities or 
general scholastic achievements. Wilson, 
in a similar study, found that young people 
with high IQ's consistently surpassed the 
average in comprehension of social terms, 
knowledge of history, and the like, but that 
these same students differed from the aver- 
age very little in knowledge of or attitude 
toward such community affairs as relief, 
health, and recreation. 

Phillips (1950), in studying intellectual 
and personality factors associated with 
social class attitudes of junior high school 
youth, finds that relative brightness, when 
coupled with good personality adjustment, 
tends to be positively associated with ac- 
ceptance of the typical social class attitudes 
and behavior patterns of the class group of 
which the individual is a part. 

So much for the relation of intelligence 
to character development as revealed by 
studies which contrast the bright and the 
average. These results can be summarized 
by saying that the gifted exceed the aver- 
age on all composite tests and ratings re- 
ported, but that there are some definite signs 
that many gifted children in our present 
culture are developing their superiority 
in those character traits making for indi- 
vidual suecess rather than in those making 
for social responsibility and progressive 
social change. 

The second line of evidence concerning 

the influence of intelligence on character 


development involves results from correla- 
tional studies. The most comprehensive 
investigation of this type to date is that of 
Hartshorne and May (1928, 1929). They 
used an extensive battery of tests with 
elementary school children, and found cor- 
relations which average about +.50 be- 
tween intelligence and honesty in school 
situations. They attempted to measure the 
home background of their subjects and to 
partial out this factor by using the partial 
correlation technique. The partial r be- 
tween intelligence and honesty, with home 
background constant, was found to be +.40. 
Jones (1936), working with honesty tests 
similar to those of Hartshorne and May, 
found correlations ranging from +.32 to 
4.43 with seventh and eighth grade pupils 
who were rather homogeneous in home 
background. The correlation between in- 
telligence and helpfulness was found by 
Hartshorne and May to be +.16 and that 
between intelligence and cooperative be- 
havior was found by Jones to be +.09. 
These are samples of the correlations found 
between intelligence and tests of actual per- 
formance in situations where the subjects 
did not know that they were being tested 
in ethical behavior. 

If we may judge from the rather wide 
range of correlations extending from +.09 
for cooperation to +.40 for honesty, it 
seems that intelligence is related in differ- 
ent ways to different aspects of character. 
Nowhere in the literature do we find the 
relation to be really close. On the other 
hand, we almost never find it to be zero or 
negative. 

The third source of evidence on the re- 
lation of intelligence to character develop- 
ment is the studies of juvenile delinquency. 
Healy and Bronner (1926) in their classic 

1 The correlation ratio between the. cooperation 
test and intelligence was found to be +.37. When 


this is compared with the Pearson r of +.09, it is 
clear that the regression is curvilinear. 
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study reported that 13 per cent of the 4000 
delinquents examined by them in Boston 
and Chicago were feeble-minded, that is, 
below 70 IQ. This should be compared 
with 1.5 to 2 per cent, which is the per- 
centage of feeble-mindedness in the gen- 
eral population. More recent studies tend 
to substantiate these findings of Healy 
and Bronner. Indeed Glueck and Glueck 
(1034, 1940), working with 1000 delin- 
quents, found exactly the same percentage. 

These results on the incidence of feeble- 
mindedness among delinquents are inter- 
esting and relevant as far as they go, but 
it is clear from the absolute size of the 
percentages that feeble-mindedness cannot 
be considered a factor in the large majority 
of cases. It is the dull and the dull-normal 
groups, not the feeble-minded, that are the 
chief sources of juvenile delinqueney. Lane 
and Witty (1935) reported that 80 per 
cent of their group of 700 delinquent boys 
were below the average of unselected chil- 
dren in intelligence. Glueck (1935) found 
58 per cent of her group of 1000 delinquents 
to be below 91 IQ as compared with 21 
per cent of unselected school children, 
Armstrong and Heisler (1945) obtained an 
average IQ of 83 for 200 white delinquent 
boys in New York City. The average IQ 
for an equal number of Negro delinquent 
boys was 79. Owen (1937) made a sum- 
mary investigation of 21 studies of de- 
linquents and found a mean IQ of 8243 
These are but a few of the many studies 
of the intellectual status of delinquents, 
but they give results that are typical? 

1 Eckenrode (1950) reported results based on the 
testing of 345 delinquent boys on the Stanford 
Achievement Test from whieh we estimate that the 
average educational quotient was 70 or less, indicating 
that delinquents’ efficiency in school is appreciably 
lower even than their intelligence scores would lead 


one to expect. Ninety per cent of these boys reported 
that they disliked school. 

2 For a review of this and certain other correlates 
of delinquency, see Metfessel and Lovell (1942). 
The position taken by these writers is essentially 


There is no need to multiply the evidence. 
Tt shows clearly that intellectual dullness 
or backwardness is much more frequent in 
delinquent than in normal populations. 

In presenting these three lines of evi- 
dence to the effect that intelligence is 
related to character, care has been exercised 
to avoid any intimation of a single-line 
causal relationship. Nothing could be 
further from the point of view held in this 
chapter than the concept of superior or 
inferior conduct, including delinquency, re- 
sulting from any single factor or a simple 
summation of single factors. The syste- 
matie position taken here is that such con- 
duet results from a most intricate com- 
bination of factors which are usually any- 
thing but independent one of another. 
However, it is believed that the best un- 
derstanding of this multiple causation can 
be achieved by a consideration of some of 
the more important factors, one at n time, 
and by a gradual approach to the integra- 
tions which the evidence seems to justify. 

Our first conclusion is that dull and 
dull-normal children will, on the average, 
be more likely to be brought before juve- 
nile courts for serious antisocial conduct 
than average or bright children, if every- 
thing else, including the environment, is 
left alone to work itself out as it will. The 
second is that, although good intelligence 
does not guarantee normal or superior char- 
the same as that taken in this chapter, namely, 
that neither feeble-mindedness nor dullness in and 
of itself produces juvenile delinquency, There are 
always mediating factors. It is probable, for example, 
that low mental ability leading to difficulties and 
frustrations at school is one important mediating 
factor. It is possible that abilities to foresee conse- 
quences of one’s acts are dimmed and the capacities 
to visualize possible punishment ahead are weak ns 
a result of dullness. This may be a second factor. 
Moreover, when dullness is combined with the in- 
ferior home background that ordinarily accompanies 
it, the training is likely to be defective, the prestige 
of the family as a restraining force is likely to be 
negligible, and the individual aspiration level is likely 
to be low. 
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acter development, good intelligence, plus 
all the other advantages and opportunities 
that usually go with it in our culture, does 
give one a better chance to avoid or coun- 
teract the stimuli leading to inferior char- 
acter, on the one hand, and to select more 
worthy stimuli and more socially acceptable 
goals, on the other. 

Influence of Age or Level of Maturation. 
The influence of level of maturation upon 
character development, like the influence of 
intelligence, cannot be studied in isolation 
from certain other variables. In a strict 
sense, therefore, it may be maintained that 
maturation as such cannot be investigated 
here at all, for it cannot be divorced from 
improved ability to learn and increased ex- 
perience. However, the influence of age, 
coupled with all the attending advantages 
in ability and learning opportunities, can 
be studied. Attention can be given, for 
example, to the problem of whether the 
manner in which the culture affects the 
individual is dependent partly on his level 
of maturation and experience. Attention 
can also be given to the evidence for physi- 
ological and other changes with age in de- 
termining the types of drives and motiva- 
tions which will affect, conduct. 

Slaght (1928) compared younger and 
older boys on their ideas as to whether it 
was wrong “to cheat if you can,” “to lie 
to keep a secret,” and “to lie to get even 
with someone,” and found that a signifi- 
cantly greater percentage of the younger 
children condemned each of these as wrong. 
Apparently the younger children had not 
faced the conflict between the virtue of 
honesty and the virtue of loyalty in some 
of these questions as squarely as the older 
ones. Probably, also, the younger boys 
were more willing to accept the general rule 
and hand it back as given to them than 
the older, who may have seen more clearly 
what the culture actually requires and 

what exceptions it really makes. 


Tudor-Hart (1926), working in collab- 
oration with Bühler, found that lying from 
a social motive was considered wrong more 
often by younger children than by older 
ones. These experimenters also reported 
that, although selfishness might change in 
its manifestations, its amount did not seem 
to decrease with age or advancement in 
school. In the study of gifted and unse- 
lected children, mentioned earlier in this 
chapter, Terman et al. (1925) reported a 
clearly defined tendency for total character 
scores, as determined by an average of 
7 tests, to increase with age (see Figure 
4). A study of the separate distributions 
for the various tests, however, revealed 
the interesting fact that the older children 
obtained their advantage very largely from 
verbal tests in which knowledge of the 
most acceptable answer counted most, 
such as tests of reading preferences and 
social standards and attitudes, On the 
tests of overstatement with respect to 
books read or knowledge possessed, there 
was no perceptible increase in honesty with 
age. Also on the “peeping,” or cheating, 
test there was no consistent tendency for 
the older children to be more trustworthy 
than the younger. From these and similar 
results it seems safe to say that the mere 
process of maturation will not, on the 
whole, decrease the amount or seriousrtess 
of dishonesty and deceit of children. The 
types of untruthfulness and dishonesty 
which are practiced at different age levels 
will be different, but they will vary with 
the amount of experience and foresight 
possessed and with the pressures of the 
peer culture. 

The results on tests of moral knowledge 
and of persistence are more favorable to 
the older children than are those on tests 
of honesty and truthfulness. All studies are 
in agreement that children as they grow 
older learn better what the accepted stand- 
ards of society are, both those that are 
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praeticed and those that are preached. It 
also seems definitely established that chil- 
dren, on the average, inerease somewhat in 
persistence as they grow older, at least up 
to age 14. Hartshorne and May (1929) 
found a correlation of +.33 between test 
scores on persistence and chronological age 
in an elementary school population. Ryans 
(1939b), however, working with young 
people ranging in age from 14 to 22, did 
not find any consistent increases in per- 
sistence with age. This indicates that per- 
haps by early adolescence this trait is 
pretty well established in the make-up of 
the average person. 

Attending the process of maturation there 
are frequently definite changes in the mani- 
festations of conduct. With the onset of 
adolescence, for example, the sex drive in- 
fluences not only the interests of young 
people but also their conduct and their 
inhibitions and controls. Fox (1946) finds 
several evidences of offenses paralleling 
certain age ranges among delinquents and 
criminals. 

So much for the sketchy results on the 
influence of age on character development. 
They do not tell us what part maturation 
alone plays. They make no pretense of 
revealing how much of the difference (or 
sameness) from age level to age level is 
due to increased learning ability and ex- 
perience and how much is due to conscious 
training by parents, teachers, and others. 
The results, although unanalyzable along 
these lines, do indicate conclusively that 
increase in age, plus all that ordinarily 
accompanies it, does not produce large im- 
provements in any of the aspects of char- 
acter that have been investigated, except 
in moral knowledge. They support the 
conclusion that children do not “naturally 
outgrow” their earlier faults as they become 
older, They lead one to believe that there 
is no age level which can be properly re- 
ferred to as the “age of discretion,” before 


which children’s actions may be relatively 
unsusceptible to training and considered 
unimportant or insignificant for character 
development, and after which conduct 
rather suddenly begins to yield to educa- 
tion and the conditioning of the culture. 

Influence of Sex. Our culture does not 
expect the same character patterns of girls 
that it expects of boys, and the training 
that it gives them is different. Whatever 
differences are found, therefore, in experi- 
mental studies between boys and girls in 
character development should be recog- 
nized as not necessarily native. Having 
granted this, however, we wish to call at- 
tention to at least one line of evidence 
which argues for a biological or native 
contribution to sex differences in certain 
aspects of conduct. The glandular systems 
of boys and girls are obviously different, 
and there is much evidence to indicate that 
differences in glandular balance and func- 
tioning are related to differences in charac- 
ter and personality. It would take us far 
afield to attempt to review here the exten- 
sive evidence on this, but two very relevant 
studies will be mentioned in passing. Bize 
and Morieard (1937) gave injections of 
testosterone to young boys and found a 
definite increase in aggressiveness in all 
social relations. Clark and Birch (1945) 
administered male and female sex hormones 
to a male chimpanzee and found that social 
dominance of the animal was increased by 
the former hormone and that subordina- 
tion resulted from the latter. These and 
many other studies lead to the conclusion 
that one example of a character difference 
between the sexes which may result in part 
from native factors is the greater aggres- 
siveness of the male, other things being 
equal. 

Most of the gross differences that have 
been found in the comparison of the char- 
acter development of boys and girls are 
probably the resultant of a very intricate 
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interaction of a few native differences, such 
as greater aggressiveness on the part of 
boys, and a host of environmental dif- 
ferences. 

Tudor-Hart (1926) asked a large num- 
ber of young boys and girls in Austria and 
in America to name any cases which they 
could think of where lies were necessary. 
She found, in comparing the answers of 
boys and girls, that the girls gave a much 
larger number of conventional lies, such as 
“Mother is not at home,” “Glad to see 
you,” or “Tve had a fine time at your 
party.” An appreciable difference was 
found in all lies which might be grouped 
under the heading of social, including lies 
to keep seerets, to conceal surprises, to 
protect others, to keep from offending, and 
the like. Thirty-two per cent of all the 
lies named by the girls, as compared with 
18 per cent of those by the boys, were of 
this type. Hartshorne and May (1928) 
found that on the basis of averages on sev- 
eral tests there was no significant difference 
between the sexes in honesty in school, but 
the girls cheated more than the boys on a 
“party test” where cheating consisted of 
peeping in order to make a good showing 
in a social situation. Terman et al, (1925) 
also found, on the basis of a peeping test, 
that gifted girls were a little more dishon- 
est than gifted boys, although on all hon- 
esty tests combined the girls were slightly 
more honest than the boys. Jones (1936), 
employing several tests of honesty in 
school, found no appreciable sex difference 
at the initial testing, but the girls tended 
to show somewhat more improvement dur- 
ing 9 months of instruetion in character 
and citizenship than the boys. 

With regard to possible sex differences in 
volitional behavior, the evidence is rather 
meager and not conclusive, as it is par- 
ticularly difficult here to control for dif- 
ferences in motivation and early condition- 
ing. In a study of approximately 800 boys 


and girls, ranging in age from 9 to 16, 
Sheehy (1938) found that boys are more 
aggressive, dominant, fearless, and boastful 
than girls, whereas girls are more suspi- 
cious, more fanciful, and more amenable to 
social controls than boys. Ryans (19396) 
found no sex difference in his test in per- 
sistence. 

On cooperative and “helpful” behavior, 
Hartshorne and May (1929) reported that 
boys and girls differ very little on the aver- 
age, but, wherever small differences do oc- 
cur, the advantage is usually on the side of 
the girls. On the average, the girls were 
found to be consistently more generous 
than boys in voting money for charitable 
causes, although in any given social group- 
ing it is not unusual to find that it is a 
boy who shows the greatest aggressiveness 
in leadership and action. 

In studying the incidence of serious mis- 
conduct in school and delinquent behavior 
among boys and girls, we find the evidence 
to be conclusive. More boys than girls are 
found guilty of antisocial behavior. Olson 
(1930, 1949) found by means of a behavior 
rating seale that boys have more tendencies 
toward serious conduct disorders than girls. 
Rundquist (1938), working with large sam- 
ples of boys and girls in the first and sec- 
ond grades in school, came to the same 
conclusion as Olson. It is a well-known 
fact, of course, that many more boys than 
girls fall so far below the minimum stand- 
ards of moral conduct that they run afoul 
of the law. Schwartz (1949) of the U. 8. 
Children’s Bureau reported, on the basis of 
returns from 76 urban juvenile courts, that 
the ratio of boys to girls among juvenile 
delinquents averaged between 6 to 1 and 
4 to 1 during the years from 1938 to 1947. 
In New York Maller (1937) found the 
ratio to be 7 to 1. 

When a study is made of the types of 
offenses for which boys and girls are ar- 
raigned before the courts, significant dif- 
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ferences are found. An investigation by 
the Children's Bureau of the Federal Seeur- 
ity Agency (1946) showed the usual results, 
namely, that girls were referred to the 
courts most frequently for sex offenses, for 
running away, and for being ungovernable, 
whereas boys were arraigned most often for 
stealing and other erimes against property. 
(See Table 1.) Dollard et al. (1939) inter- 


does a “double standard" set by the cul- 
ture for judging the “morality” of boys and 
girls. These facts, however, are very 
relevant to the question of sex differences 
if we think of them as differences in ade- 
quaey of response to situations where this 
adequacy is judged in terms of existing 
standards and practices in our present 
culture. 


TABLE 1 


OFFENSES AND FREQUENCIES OF OccURRENCE AMONG 111,939 DELINQUENCY CASES OF 
374 Courts ror THE YEAR 1945 


(Taken from Social Statistics, Supplement to Vol. 11 of The Child (November, 1946, Supplement), 
Juvenile Court Statistics, 1944 and 1945, U. 8. Children’s Bureau, Federal Security Agency.] 


Number Per Cent 
Reason for Reference 
to Court 

Boys Girls Total Boys | Girls | Total 
Stealing 38,610 2,260 40,879 42 12 37 
Mischief 17,779 1,462 19,241 19 8 17 
"Traffic violation 9,6059 193 9,852 10 1 9 
‘Truancy 6, 164 2,517 8,681 7f 13 8 
Running away 5,052 3,655 9,307 6 19 8 
Being ungovernable 5,542 4,298 9,840 6 22 9 
Sex offense 2,579 3,411 5,990 3 18 5 
Injury to person 2,828 396 3,224 3 2 3 
Other reason 3,858 1,067 4,925 4 5 4 
"Totals 92,671 19,268 111,929 100 100 100 


preted such sex differences in crime largely 
in terms of the greater aggressiveness of 
boys. 

Of eourse, the faets concerning sex dif- 
ferences obtained from the study of juve- 
nile court cases cannot be interpreted apart 
from the differences in ethical standards 
set by society for boys and girls. One 
might say, for example, that the fact that 
the greatest percentage of offenses among 
girls are sex offenses does not represent so 
much a sex differenee in character as it 


It is hazardous to attempt to draw any 
broad generalizations from the above re- 
sults, but for the purpose of bringing some 
of the lines of evidence together we submit. 
the following two tentative conclusions. 

In the first place, it seems from the 
results of Hartshorne and May, Terman, 
Tudor-Hart, Jones, and others that girls 
may be more submissive than boys and 
more influenced by what they think is ex- 
pected of them by adult society. Second, 
it seems that boys are more aggressive than 
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girls If these two conclusions are correct, 
we would expect the same degree of lack 
of socialization in boys and in girls to 
manifest itself in more serious, aggressive 
forms among boys. This we find to be the 
case as mentioned above. We would also 
expect a larger amount of aggressive lead- 
ership for superior conduct among boys 
than among girls. The evidence on this 
is not conclusive, but it is at least a pos- 
sibility that deserves objective testing. 

Accidents and Diseases Affecting Brain 
Functioning—Their Relation to Volition 
and Certain Other Character Traits. 
Among the unlearned factors which are 
known to influence character development 
at least negatively are injuries and disease 
which interfere with the normal function 
of the higher cortical centers. The most 
interesting point to be emphasized here 
concerning these studies is that in not a few 
cases the injury or the disease seems to 
operate? to upset the organized patterns 
of character responses. If such factors can 
interfere with the character pattern which 
had been achieved up to a given point, 
then we may infer that probably such fac- 
tors can also retard and set limits to the 
character development achieved per unit 
of learning time or cultural exposure in the 
first place, 

Many individual ease histories are on 
record to show that after a cerebral in- 
jury the individual has been left not only 
with reduced intelleetual ability but also 
with greatly altered patterns of inhibition 
and control. Aita (1948) found among 
other residuals of brain injury an increase 
in instability and a disturbance in the 

10f course not all the total result is necessarily 
ble directly to the injury or disease, for im- 
portant character results may come from an indi- 
Vidual's emotional reactions to the injury or disease. 
The point is, however, that & certain type of injury 


or disease has these effects whereas others which 
would seem to be similarly emotionally disturbing 


do not, 


attributal 


“capacity for ‘interpersonal relations.” 
Newell (1937) made a study of 20 children 
who had had brain injuries and reported 
that the most frequent effect of the injury 
was an increase in irritability with “a 
general decrease of inhibitory functions.” 
Ten of these children showed neurotic 
symptoms after the injury and 5 were 
found guilty of delinquent behavior. Ry- 
lander (1937) studied 32 patients after 
brain operations had been performed. 
Changes in intellectual ability appeared in 
21 of these cases, whereas in 25 cases di- 
minished inhibitions of affective responses 
oceurred, and in 22 notable changes in 
volitional powers. 

In the case of severe mental disease it 
is well known that changes in the character 
of the victim occur. Baruk (1947, 1949) 
finds evidence for believing that disorders 
of the anterior hypoph are related to 
lowered volition powers. Subjects suffering 
from such disorders, he says, while pre- 
serving in large part their judgment of 
right and wrong, display volitional weak- 
ness in the form of nonchalance and lack 
of control. The disease which has attracted 
most attention in recent years as a result 
of its relation to character changes is 
encephalitis. Many writers, including 
Greenbaum and Lurie (1948), Levi (1930), 
Stertz (1931), and Ciampi (1937), have 
cited cases showing notable changes in 
character following this disease. Sometimes 
the change in the behavior occurs soon 
after the onset of the disease; sometimes it 
appears in a serious form much later. The 
chief offenses noted are disobedience, ly- 
ing, stealing, sex irregularities, cruelty, and 
violence. These occur in individuals who 
were, presumably, well adjusted previous 
to the contraction of the disease. Heer- 
sena (1940) stresses the point that the ef- 
fects of the disease, and any attending in- 
fections, are more pronounced in children, 
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whose personality and character are still 
undergoing rapid development. 

Such changes in moral behavior attend- 
ing disease present interesting theoretical 
problems. They suggest possible limita- 
tions to character development as a result 
of hereditarily or biologically determined 
defects. Moreover, if we knew the mech- 
anisms by which satisfactory moral be- 
havior was rather suddenly replaced by 
definitely unsatisfactory behavior in sueh 
cases, then perhaps we should have a bet- 
ter idea about just what happens in the 
organism in the development of character. 
Unfortunately, however, the studies shed 
little light on this. The most promising 
hint which we get is that the disease may 
so affect neurological functioning as to 
throw out of equilibrium, so to speak, the 
integrations which the individual has 
achieved, Some evidence for this is pre- 
sented by Bond and Appel (1931), who 
state that they find in the postencephalitie 
condition not only lying and stealing but 
also heightened feelings of insecurity, 
stronger regressive tendencies, and more 
intense introversion or extroversion. We 
should expect that, attending these signs 
of increased inner eonfliet following this dis- 
ease, the integration in behavior which had 
been previously achieved would be unsatis- 
factory and that changes would appear. 
We should also expect that remnants of 
old integrations might remain and that 
the victim might alternate, as he usually 
does, between the new patterns of conduct 
and remorse for having forsaken the old. 

The Problem of the Inheritance of a 
Moral Sense. In any discussion of the na- 
tive, or nonlearned, factors connected with 
character development, the old question 
arises as to whether or not 'à moral sense 
can be inherited. The intuitionists of the 
seventeenth and eighteenth centuries postu- 
lated an intuitive faculty, presumably he- 
reditary, which could perceive without 


training what was moral and what was not. 
The concept of a sort of innate moral defi- 
ciency, which is found in the literature from 
time to time, harks back to this thinking of 
the intuitionists. This view is illustrated by 
Betke (1944), who says that delinquency 
is often due to defective “moral reasoning,” 
and especially by Tredgold (1937), who 
maintains that a certain proportion of de- 
linquents and criminals are fundamentally 
lacking in moral sense. The term “moral 
deficiency” is used frequently in reports of 
the Mental Deficiency Committee in Eng- 
land. 

This concept of a moral sense or moral 
deficiency is inadequate and misleading; 
it is mentioned here primarily for the 
purpose of sharpening the distinction which 
should be made between saying, on the 
one hand, that inherited nature affects the 
substructures upon which character is built 
and maintaining, on the other, that in- 
heritance affeets character direetly. 

The view represented in this chapter, 
and the only one which seems consistent 
with the data presented, is that children 
do not inherit their character, They in- 
herit capacities for responding to stimuli 
and for profiting by experience; probably 
they inherit or biologically develop certain 
glandular and volitional strengths and 
weaknesses; and possibly they inherit some 
propensities toward overdevelopment or 
underdevelopment of certain impulses or 
drives, They gradually acquire their char- 
acter, within the broad limits set by their 
native make-up, by responding in certain 
ways in the situations which the environ- 
ment affords. 


The Influence of Nurture 
The environmental factors which relate 
themselves to the character development 
of a child are legion. Indeed, it would be 
difficult to name a factor in the environ- 
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ment calling forth a psychological reaction 
whieh might not have some relation to 
character development. All that can be 
done here is to group under a few headings 
what seem to be the most potent factors 
for the majority of ehildren and treat each 
of these groupings rather generally to il- 
lustrate some prineiples of eharaeter de- 
velopment, Those which will be discussed 
briefly are: home influences, associates, 
church schools, day schools, recreational ac- 
tivities, and the over-all culture. 

Influence of the Home. The first and 
most important place in a list of environ- 
mental factors influencing character devel- 
opment must be assigned to the home. As 
Groves (1940) says, the home, itself en- 
meshed in a cultural milieu, is the most 
powerful transmitter of the culture of the 
group. It complements such institutions 
as government, education, sex status, and 
religion, but it begins its work long before 
the child is conscious of these other insti- 
tutions. In the early ages it is in almost 
complete control of his social acceptance 
and rejection, of his joys and sorrows. 
Parental precepts and example get in their 
conditioning long before conscious teaching 
of other institutions of society can reach 
the child, and they are continually rein- 
forced as long as he is under the home 
influence. Parental acceptance and affec- 
tion, or the opposite, determine the psycho- 


logical atmosphere surrounding him before. 


he understands scarcely any of the words 
spoken in his presence. L. K. Frank (1948) 
says that it is the family which is the 
essential ageney for the socialization of the 
young child and for introducing him to the 
culture in which he is to grow up and live. 
Lacking the necessary warmth of parental 
affection, the young child continues too 
long his egocentricity, develops fears, and 
begins putting UP his defenses in the form 
of distrustful and revengeful attitudes of 


mind. 


Allport (1950) maintains that children 
and youth need warm affectionate rela- 
tionships and at the same time need a 
respect for and a defense of their own self- 
esteem. When bids for affection or be- 
longing are rebuffed or self-esteem is threat- 
ened, hostility is the usual result in outward 
conduct while sensitiveness and frustration 
are the inner correlates. 

Liu (1950), im an extensive experimental 
study comparing Chinese and American 
children, concludes that strong emph: 
on filial piety in the Chinese culture does 
not seem to interfere with the development 
of mature and eritieal judgment in Chinese 
children in situations involving moral is- 
sues. Instead it appears that the close 
and affectionate family ties, with the 
patriarchal management in the home, help 
to provide security and freedom from ap- 
prehension for the child or youth. 

Stern (1949), in working with uprooted 
children in Europe in the wake of World 
War II, concludes that the lack of normal 
home life and parental identification has 
prevented many of them from developing 
their superegos in the normal way, and he 
senses difficulty in training them to develop 
proper attitudes of responsibility and serv- 
1ce. 

Stott (1950) finds juvenile delinquency 
frequently to be an eseape from an emo- 
tional situation which is too much for the 
child, such as domestic disharmony, paren- 
tal ill health, lack of feeling of security, 
and emotional estrangement from parents. 
Cooper (1950) considers inadequate affec- 
tion in the home and diffidence of parents 
concerning the social, emotional, and moral 
development of their children as being the 
conditions most likely to lead to delin- 
quency. Wallenstein (1937) studied 3000 
school children with a battery of character 
and personality tests to determine the in- 
fluence of broken homes on measurable 
conduct. A comparison of the children 
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from such homes with those from normal 
homes leads him to conclude that inferior 
development in several aspects of char- 
acter could be attributed directly to broken 
homes. 

The relation of children's prejudices and 
idea of right and wrong to those of their 
parents have been studied by several in- 
vestigators. Frenkel-Brunswik (1948, 1951) 
finds a strong positive relationship between 
the values and prejudices of young people, 
age 11 to 16, and those of their parents. 
However, she finds the prejudices of youth 
to be more flexible and more subject to 
change by training than those of the par- 
ents. Hartshorne, May, and Shuttleworth 
(1930) correlated children’s ideas of right 
and wrong with the ideas of each of the 
following: parents, friends, club leaders, 
day school teachers, and Sunday school 
teachers. They found the correlation be- 
tween child and parent to be the highest, 
with r equaling .55, and that between child 
and Sunday school teacher to be the least, 
r equaling .002. Within the home it was 
found that there is a closer relation be- 
tween the ideas of child and mother than 
between those of child and father. 

The influence of the size of family on 
the moral behavior of children has received 
some attention from experimenters, but no 
general conclusions can be drawn. If a 
child gets the impression that he is not 
wanted by his parents, or if the presence 
of a younger brother or sister is interpreted 
as detracting from the affection and atten- 
tion which he was receiving, he has greater 
difficulties in making satisfactory personal- 
ity adjustments. Whether the adjustments 
finally made, however, will lead to stronger 
or weaker character development remains 
an open question. Probably it will depend 
both upon the individual child and upon 
the degree to which he feels that he is 
rejected. 


Symonds (1949), after an extensive study 
of parent-child relationships, came to the 
conclusion that if one or both parents 
strongly reject a child he tends to become 
overaggressive, or hostile, and may resort 
to truancy, lying, and stealing. If, on the 
other hand, the parents exercise overpro- 
tection with a child, he tends to become 
overdependent, relatively helpless for his 
age, and noncooperative in situations re- 
quiring give and take. Different observers 
report different results relative to the re- 
actions of children to overstrictness and 
overinhibitive treatment in the home, Some 
report that the child tends to become over- 
aggressive and rebellious; others that he 
becomes submissive and strait-laced with 
an overstrong superego. Havighurst (1952) 
introduces a new note, based on results in 
an 8-year study, in which he maintains that 
consistency of discipline is positively re- 
lated to the development of ethical compe- 
tence including self-control and self-direc- 
tion in the child. He advocates teaching 
children and youth through consistent dis- 
cipline that there is moral orderliness in 
the world and that a reasonable degree of 
social conformity is realistic and desirable. 

Several research studies have been made 
on the effect upon the family situation of 
one member who is or becomes neurotic or 
otherwise emotionally disturbed, The study 
of Berman (1948) is illustrative of this 
type of investigation. His results indicate 
that such a person will tend to bring about 
disequilibrium in the psychological atmos- 
phere of the home. Tt seems reasonable 
to expect changes to result in both the 
emotional adjustment and the character 
organization of some or all members of 
the home. 

The economic situation in the home is an 
important factor in the moral development 
of children when all the other variables 
correlated with it are considered. If, how- 
ever, one may judge from the trends in de- 
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linquency during the depression years, it 
seems that the effect of economic status is 
small when such factors as parental super- 
vision and level of a child’s associates are 
held constant. 

Carr-Saunders, Mannheim, and Rhodes 
(1944), working in England, equated delin- 
quent and nondelinquent children for neigh- 
borhood and school district, and Healy and 
Bronner (1936), working in the United 
States, paired delinquent and nondelinquent 
children of the same family. In both 
studies the attempted equating of home 
background decreased the apparent im- 
portance of formal sociological factors as 
contributing causes of juvenile delinquency, 
but such equating did not eliminate the psy- 
chological factors. Even in the same home 
Healy and Bronner found that the delin- 
quent child felt more often discriminated 
against and thwarted, more often disliked 
by one or both parents, and more subject 
to general emotional stress than did the 
nondelinquent child. 

Jones (1932) and Dawson (1938) have 
shown that in the state of Massachusetts 
juvenile delinquency did not rise during 
the economic depression of 1929 to 1937. 
Adult theft increased, but crime on the 
part of children and youth below 17 de- 
creased slightly. The Federal Children’s 
Bureau showed a decrease of 16 per cent 
in the number of juvenile cases handled in 
a sampling of the courts of the United 
States from 1929 to 1937. This should be 
compared, however, with the rapid rise in 
juvenile delinquency beginning in 1942 
when the economie situation in homes was 
much improved but when the psychologi- 
cally disrupting conditions attending the 
war had made themselves felt. After 1945, 
as Schwartz (1949) has shown, there was 
a rather rapid decline for a time, which 
paralleled the improved supervision of 
children and youth following the war. 


Influence of Associates. The influence 
of home and of associates cannot, of course, 
be separated because the place where a 
child’s home is located often sets limits to 
the neighborhood and the range of cul- 
tural backgrounds from which he will select 
his friends. Granting these interrelations, 
it seems justifiable, nevertheless, to treat 
the influence of associates separately. Some 
of the clearest evidence of the influence of 
associates on character growth or decline 
comes from^the studies of juvenile delin- 
quency. Burt (1925) and Healy and Bron- 
ner (1936) stress the fact that there are 
few other factors comparing in strength 
with that of intimate companions in deter- 
mining whether or not an individual will 
commit a crime, and, if he commits one, 
what the crime will be. 

It is interesting to note in these and in 
other studies that there has been a shift 
in the direction of greater emphasis upon 
intimate friendships as contrasted with 
larger groups such as boys’ gangs. Thrasher 
(1927) stressed the great power of the 
gang to mold the conduct of its members, 
and there is no gainsaying that such effects 
are very real. There are, however, inti- 
mate loyalties and counterloyalties even 
within the most solidified gang, and many 
students of delinquency today are stress- 
ing particularly the power for good or ill 
of the relationships among intimate pals— 
the twos and threes. There is no inten- 
tion, in stressing this point, of implying 
that the influence exerted upon a boy by 
one or two intimate companions detracts 
from the power of the gang upon him. On 
the contrary, one may supplement the 
other. However, some of the influence 
which was formerly attributed to the gang 
in molding conduct may really belong to 
smaller groupings of intimate companions. 

Hartshorne and May (1928) have made 
the interesting, although not surprising, 
finding that the influence of one’s asso- 
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ciates upon his eonduet is greatest when 
they are actually with him. They found 
that the correlation between children's 
standing on tests of deception and that of 
their best friends not in the same classroom 
was .23, whereas the correlation between 
best friends in the same classroom was .66. 
These results justify the conclusion that 
the effect exerted upon one by his com- 
panions is greatest when they are present 
and in a position to influence his behavior 
through immediate example, suggestion, 
and favorable or unfavorable reactions to 
his attitudes and behavior. 

This leads to the mention of the influ- 
ence of group morale. In small intimate 
groups, the standard of behavior accepted 
in the group molds the behavior of all its 
members at least while they are together. 
This phenomenon is frequently noted in 
schools and especially in individual classes. 
If a class group remains fairly well intact 
for a year or two, certain habits and atti- 
tudes toward neatness, cheating, courtesy 
to teachers, ete, may gradually be devel- 
oped. These habits and attitudes are usu- 
ally rather specific, however. A case js 
known, for example, where a whole school 
developed a sort of taboo against cheating, 
but extreme snobbishness was condoned if 
not actually encouraged by the group. In 
a given class in school a good group spirit 
may develop under one teacher and mani- 
fest itself in a high degree of honesty and 
cooperation in her room and in her pres- 
ence, but under another teacher the con- 
duct of the group may be very different. 

Jones (1936) has found that improve- 
ment in measurable character made under 
the conditions of good group morale is 
largely dependent for its permanence upon 
the maintenance of the group intact. He 
used eight classes of seventh- and eighth- 
grade students in his experiment: and gave 
instruction in character and citizenship 
over a period of 1 school year. The class 


with the best group morale made the great- 
est gain. But a few months after promo- 
tion time, when the previous class group- 
ings had been dissolved, the students of 
each class were brought together again for 
testing. Tt was found that the original 
gains were maintained most poorly by the 
students of the class which had developed 
the best group morale, and they were main- 
tained best by those students who im- 
proved in spite of the weakest group mo- 
rale. The experimenter refers to the gains 
made under the very favorable conditions 
of good group morale as group-linked gains. 
They were, in other words, largely depend- 
ent for their operation upon the total group 
and the spirit which welded it together. 
This concept implies that, if a child rather 
suddenly shows improved character re- 
sponses in a social setting where the group 
morale favors superior conduct, it does not 
necessarily follow that such conduct has 
become firmly interiorized at this level. 
Similarly, if an individual suddenly dis- 
plays an abrupt drop from his customary 
level of conduct when in the company of 
companions where the group morale favors 
such retrogression, it does not necessarily 
follow that his individual habits and stand- 
ards have crystallized at this lower level. 

It seems that group-linked gains and 
losses become interiorized gradually. For 
edueation or rehabilitation this would seem 
to mean that a child who rather suddenly 
deteriorates under bad influences may be 
saved from much of his loss by speedy re- 
moval from these surroundings. In the 
case of a child whose conduct has improved 
under the impetus of superior surround- 
ings, it means that provision should be 
made for rather protracted exposure to 
such conditions to allow the gains to be- 
come integrated into individual standards 
and habits. 

Influence of Church Instruction. His- 
torically, the problem of ethical instruc- 
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tion has been intimately associated with 
religious instruetion, and no diseussion of 
children's character development would be 
complete without at least a recognition of 
this relationship. There is, however, a 
notable scarcity of objective data on cer- 
tain crucial questions. 

Ligon (1939) has effectively raised many 
of these questions and has given a plausible 
account of the influence which well-directed 
religious education should have upon the 
character and personality development of 
children and youth. Theoretically, the op- 
portunities for religious instruction gradu- 
ally to interiorize the controls of conduct 
of the individual and to provide emotional 
toning for such controls would seem very 
promising, especially if such instruction 
could be directed more to actual conduct 
and if it could be integrated more closely 
with complementing activity in home and 
school. 

A few studies have been conducted in 
which comparisons have been made be- 
tween church or church school attendance 
and character, as measured by resistance 
to delinquency, by tests of honesty and 
cooperativeness, and by correlation studies 
between knowledge of the Bible and char- 
acter ratings. 

Wattenberg (1950) made a study of 2137 
delinquent boys to determine the relation, 
if any, of church attendance to conduct im- 
provement after one offense. He found 
fewer recidivists among the church-attend- 
ing boys, and he concludes that church at- 
tendance is a part of a mode of living which 
tends to reduce juvenile misconduct. 

Woodruff (1945) found that religious ex- 
perience has an important effect on the 
value patterns of young people. Harts- 
horne and May (1928), working with large 
numbers of children in publie schools, com- 
pared the amount of cheating done in a 
group attending Sunday sehool and in a 
group not attending. In their first sam- 


pling the percentage of cheating in the for- 
mer group was 31 as against 40 in the lat- 
ter group. In their second sampling the 
percentages were respectively 3S and 43. 
The same experimenters (1929), working 
with another group of 84 children, found 
that those who attended church schools ob- 
tained somewhat higher scores on tests of 
helpfulness than those who did not, and 
those who were regular in attendance did 
better than those who were irregular. Mal- 
ler (1930) found on the basis of objective 
tests that the honesty of a group of Jewish 
children increased appreciably during at- 
tendance at religious schools. 

All these differences are rather small, but 
they are consistent in their direction. Of 
course, it can be argued that any differences 
noted in favor of the groups under church 
influence may be due not so much to church 
or church school attendance as to factors 
in the heredity and homes of children whose 
parents are sufficiently concerned about 
their welfare to send them to such schools. 
Unfortunately, the accuracy of such an 
argument cannot be proved or disproved 
because of the past failure, perhaps un- 
avoidable, to measure or control all rele- 
vant variables. The fact remains, however, 
that the children who attended church 
schools, and who had all the other advan- 
tages that might have gone with church 
school attendance, did better on the tests 
than those who did not attend. 

It would be interesting to determine for 
homes equated for socio-economic back- 
grounds whether there was any relation be- 
tween interest in religion and church at- 
tendance on the part of the parents, on 
the one hand, and the psychological atmos- 
phere of the home for good child upbring- 
ing in personality and conduct, on the 
other. Our hypothesis would be that a 
positive relation would be found. Manwell 
and Fahs (1951) maintain that there is a 
definite relationship between the spiritual 
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and religious health of children and their 
mental and emotional health. On the prob- 
lem of interest in religion among college 
students Allport et al. (1948) found in a 
study at Harvard and Radcliffe colleges a 
rather high interest in and "expressed need 
of" religion in relation to development of 
personal values. 

With regard to the influence of Biblical 
knowledge on the moral conduct of chil- 
dren, it is impossible to draw any definite 
conelusions at present. Taylor and Powers 
(1928), working with school children, cor- 
related the results on the Laycock Bible 
Test with character ratings based on the 
combined judgments of teachers and found 
a correlation of .50, whereas the correla- 
tion between the character ratings and 
intelligence was only .24. Hightower 
(1930), however, made a study of the same 
problem and found little or no relationship 
between Biblical knowledge and the dif- 
ferent phases of moral behavior tested. 
The differences in the results of these two 
studies serve to stress the difficulty of con- 
trolling all relevant variables and getting 
to the bottom of the matter. Until the 
interrelationships among intelligence, Bibli- 
cal knowledge, home influence, and various 
aspects of moral conduct are known, we 
cannot hope to draw any conclusions about 
the relation of Biblical knowledge to ehar- 
acter. 

Influence of the Day Schools. The in- 
fluence of day schools upon the character 
and development of ehildren and youth has 
been studied under three headings: first, 
the influence of teachers upon individual 
children and groups; second, the influence 
of group spirit upon the members of the 
group; third, the total impaet of the school 
as mensured by changes attending advance- 
ment to higher grades in the school. Many 
of the studies have been concerned pri- 
marily with the influence of teachers in 
their contact with individuals and groups. 


Space will not permit more than bare men- 
tion of this problem. Anderson et al. 
(1946), to take only one example, found 
that children’s behavior in school tended 
to vary with different teachers. Inferior 
conduct, however, once begun under one 
teacher tended to spread over to other 
situations. The effects upon children of 
varying degrees of authoritative and demo- 
cratic classroom management have come 
in for a good deal of study, but the control 
of variables in these studies has left much 
to be desired. It seems probable that the 
personality and character of the teacher 
and the manner in which a management 
method is executed are more important in 
affecting children’s character development 
than the method as such. The evidence 
seems clear that in classes or schools where 
the management is ineffective the attitudes 
and conduct of the students deteriorate. 

The group spirit of a class in which a 
child is a member is certainly one im- 
portant condition influencing his conduct. 
Jones (1936) found this to be the most 
significant condition differentiating the 
classes which improved most in conduct 
from those which improved least in an ex- 
perimental learning situation. It is im- 
possible to say how much contribution to 
good class spirit is made by the teacher 
in his teacher-pupil relations and how much 
is made by the pupils in their own interre- 
lations, but if we consider these two to- 
gether we have the sets of factors in the 
school situation whieh are most elearly re- 
lated to character development. 

Level of advancement in school in itself 
does not seem to be a significant determiner 
of character, at least not in the grade range 
from 5 to 8, which has been most exten- 
sively studied. Jones (1936) found no 
significant difference in character develop- 
ment between grades 7 and 8 with which 
he worked, and Hartshorne and May (1928, 
1929) found no consistent improvement 
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in grades 5 to 8 which could be attributed 
to level of advancement alone. Conduct 
changes in the different grades, but there 
is no evidence that it systematieally im- 
proves except under the conditions already 
noted, namely, through individual teacher 
leadership and through the establishment 
of good class spirit supporting certain su- 
perior standards of conduct. 

Influence of Recreational Activities. The 
main objective studies in this field have 
been made on club activities, motion-pic- 
ture attendance, radio and television enter- 
tainment, and reading. Consequently, the 
diseussion here will be confined to these 
four. 

1. Club membership. The pioneer in- 
vestigation of character development em- 
ploying controlled test situations was made 
in the field of club activities. This study 
was conducted by Voelker (1921) for the 
purpose of determining the influence of Boy 
Scout work on trustworthiness. He worked 
with 57 boys, ranging in age from 10 to 14. 
At the beginning of the experiment he gave 
a series of performance tests. Then, dur- 
ing an experimental period of 7 weeks, 
two groups of boys were given intensive 
work on trustworthiness, and two other 
groups, having about the same scores on 
the initial test, were given the regular 
training prescribed by the Scout organiza- 
tion; two groups not belonging to the or- 
ganization and receiving no training were 
held as controls. At the end of the ex- 
perimental period all six groups were re- 
tested with a test battery similar to the 
initial one. It was found that most prog- 
ress had been made by the two Boy Scout 
groups receiving the intensive training, and 
that the least progress was made by the 
two groups which received no Scout train- 
ing. Apparently both the club member- 
ship and the special intensive training had 
some effect. The special training seems, 
on the surface, to have been the more im- 


portant, but the favorableness of the social 
situation in which the training is given is 
coming more and more to be recognized as 
of very great importance, and in this study 
we have, possibly, an interesting illustra- 
tion of this point. 

Hartshorne and May (1928, 1929), work- 
ing with their extensive test data, made a 
comparison of the scores obtained by chil- 
dren who were members of clubs and those 
who were not. They found that club mem- 
bers, no matter what the organization, 
were more cooperative than nonmembers; 
but club members did not consistently ex- 
ceed nonmembers in honesty. 

Numerous results, based on studies of 
delinquency in urban areas after club ac- 
tivities have been organized or expanded, 
have appeared to show that clubs provid- 
ing good recreational programs and capable 
leadership have aecomplished striking re- 
sults. In such studies, however, the factor 
or faetors accounting for the improvement 
have not usually been rigorously isolated. 
Frequently increased club activities in a 
community are accompanied by better lead- 
ership, better housing, ete. It is easy to 
believe that any opportunities that are pro- 
vided for children to engage in club activ- 
ities under supervision and to practice de- 
sirable conduct should contribute to their 
character development, but evidence on just 
what contributions are made by each of 
the interlocking variables would require 
many more controls than have been in- 
volved in these studies in the past. 

2. Motion-picture attendance. The ef- 
fect of motion-picture attendance on char- 
acter development of children and youth 
has been the subject of a considerable 
number of research investigations, One 
topie of study has been the frequency of 
attendance. In urban areas in California, 
Shull (1940) found, 73 per cent of chil- 
dren between the ages of 9 and 14 attended 
the movies at least once per week. Fleege 
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(1945) in a study of boys in 20 Catholic 
high schools found that 75 per cent at- 
tended at least once per week, the average 
frequency of attendance being 4.9 per 
month. These results are in close agree- 
ment with the earlier results of Dale (1935) 
in the extensive Payne Fund Study in which 
it was found that 71 per cent of high school 
boys attended motion pictures at least once 
per week. There are, of course, wide vari- 
ations in different areas of the country and 
in different sections of a given community. 
It is interesting to note that in some 
crowded areas of cities a substantial per- 
centage of children begin rather regular at- 
tendance at the movies by or before age 8, 
and in such sections it is not uncommon 
to find children attending as frequently as 
4 or 5 times a week. 

Several studies have been made of what 
children see at the movies. The studies of 
Fleege (1945) and of Dale (1935) are good 
illustrations. One result of these analyses 
which is of interest in the study of char- 
acter development is the great frequency 
of crimes, violent death, overdrawn love 
and sex scenes, and horror themes. The 
lack of reality in the films is also empha- 
sized in these studies. 

Success is depicted in the movies as com- 
ing fast and often easily, In the interest 
of making the story compelling, there are 
few normal and average people depicted in 
average homes. Extremes are the rule. 
The rich are lavishly rich; the poor are des- 
perately so. Luck and physical strength, 
beauty and prowess, are out of proportion 
to their true place in reality. For adults 
who have experienced life widely, and can 
easily distinguish between the unreality of 
a good story and the reality of life, this is 
not serious. But for children who start 
their motion-picture attendance at young 
ages and see life depicted in this manner 
year in and year out, it may be serious, 
especially if the home, school, church, or 


some other institution of society does not 
correct these warped impressions. 

The influence of motion pictures upon 
emotional responses and upon restlessness 
during sleep has been studied by Renshaw, 
Miller, and Marquis (1933). It was found 
that the restlessness after seeing motion 
pictures increased 26 per cent on the av- 
erage with boys and 14 per cent with girls. 
Using measures of change in pulse rate as 
a measure of emotional response, Dysinger 
and Ruckmick (1933) found that while 
seeing a picture children 6 to 11 years of 
age displayed responses which averaged 
three times those of adults. The effect 
of movies on museular tension and body 
temperature was studied by Kleitman 
(1945), who found that both increased dur- 
ing attendance at many pictures. He says 
that movie attendance, although looked 
upon as “relaxation” in the sense of escape 
from the humdrum of everyday existence, 
is certainly not always relaxation in the 
physiological sense. 

Many studies have been made to deter- 
mine the influence of motion-picture at- 
tendance on delinquency and crime. The 
results are conflicting. In general, the in- 
vestigations which have employed inter- 
viewing and questionnaire methods with 
delinquents have reported that motion pie- 
tures were direct causal factors in 10 to 
20 per cent of the cases. Blumer and 
Hauser (1934), for example, have con- 
cluded that the movies were important fac- 
tors in directing 10 per cent of the boys 
studied and 25 per cent of the girls into 
delinquent and criminal careers. Cressey 
and Thrasher (1934) interviewed 139 de- 
linquent boys, age 15 and below, and con- 
cluded that 17 per cent of them “were 
clearly influenced by the movies toward 
delinquency.” 

1 Of course a given change in pulse rate is not 


so serious with children as with adults, but such 
wide changes are certainly worthy of note, 
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‘On the other hand, such specialists in 
the study and treatment of delinquents as 
Healy and Bronner (1936) find much 
smaller percentages. They are inclined to 
discount much that delinquent boys and 
girls say in interviews and questionnaires 
about the “cause” of their delinquency and 
seek for objective evidence beyond the 
delinquent’s self-analysis. Healy and Bron- 
ner conclude that only about 1 per cent of 
their cases were clearly motivated in their 
acts of delinquency by motion pictures. 

With such conflicting results before us it 
is impossible to generalize concerning the 
percentage of delinquents who were stimu- 
lated toward their misconduct by motion 
pictures. All investigations agree, however, 
that some motion pictures have deleterious 
effects on delinquents and near-delinquents. 
It seems probable that the greatest effects 
of movies do not appear suddenly and in 
such ways that they can be accurately 
measured by existing methods. Probably 
any detrimental influences are most likely 
to manifest themselves through gradual and 
cumulative effects on attitudes over a long 
period of time, and through supplying to 
individuals and small groups just enough 
added stimulation to serve as “trigger ac- 
tion" when they already have rather strong 
antisocial inclinations or pent-up resent- 
ments. 

The potentialities of motion pictures for 
improving standards and conduct have re- 
ceived less attention than their potential- 
ities for harm. However, positive values 
have not been entirely overlooked. As ex- 
amples of studies showing gains in moral 
attitudes and standards, we may mention 
those of Rosen (1948), Raths and Trager 
(1948), "Thurstone (1931), and Jones 
(1936). The first two investigators studied 
the influence of pictures stressing the evils 
of intolerance. The effects in both studies 
were in the direction of increased tolerance 
as measured on attitude questionnaires. 


Thurstone found that attitudes toward 
gambling were changed in a desirable di- 
rection as a result of seeing a film. Jones 
in a study of four films found that ethical 
standards of children could be raised or 
lowered as a result of seeing specially 
selected films. The films which were most 
effeetive in raising standards were those 
which unqualifyingly condemned specific 
types of undesirable conduct. A large fac- 
tor in determining whether undesirable 
conduct was really being condemned in a 
given picture was the attitude taken toward 
that conduct by the actor with whom the 
spectator identified himself. 

3. The radio and television entertain- 
ment. A considerable number of objective 
studies have appeared concerning the re- 
lation of radio to attitudes and conduct of 
children, but much less material of a con- 
clusive nature has appeared relative to 
television, Siepmann (1950) has discussed 
in an extensive report the history and some 
of the social implications of television and 
radio, including a chapter on the present 
and potential use of these media in educa- 
tion and in propaganda. Riley, Cantwell, 
and Ruttiger (1949) studied matched tele- 
vision and nontelevision homes. They con- 
cluded that television is proving to be re- 
sponsible for new family interests, is pro- 
viding something for family members to do 
together, and is stimulating a wider circle 
of friends in the home. 

There is sufficient evidence now available 
to enable one to say that the radio listen- 
ing of children and adolescents is very 
great indeed and that probably most of 
the programs are neutral in their effect: 
upon the character of children. Some of 
these programs, such as discussions of cur- 
rent topics, the speeches of prominent lead- 
ers, some of the news broadeasts, and the 
higher grade musical programs, may make 
positive contributions to the character and 
citizenship of the listeners. In fairness to 
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the radio as a medium of communication 
these deserve more attention and investi- 
gation. However, the greater number of 
objective studies have centered on such 
questionable programs as those with crime, 
horror, or murder mystery themes to which 
children listen. On the question as to 
whether such programs tend, on the aver- 
age, to throw their weight on the positive 
or negative side of the scale in the char- 
aeter development of children, we end up 
with two sets of answers in the main. Some 
writers, usually with elinieal or psychiatrie 
ackgrounds, see in such programs desir- 
able outlets for “pent-up emotions" like 
hate and feelings of aggression. They be- 
ieve in the benefieial results of emotional 
release and the cathartic effects of vicari- 
ously experiencing the emotions which these 
programs stimulate. 

The other point of view, and one sup- 
ported by several investigations, is illus- 
trated by Rowland (1944) and DeBoer 
(1939). Rowland studied the nature and 
frequency of various crime themes in radio 
programs and concluded that crime pro- 
grams distort the truth about erime and 
the functions and methods of law enforce- 
ment agencies. “Crime and violence in 
drama,” he says, “lose their cathartic value 
when there is a constant habituation to 
overdoses . . . and may contribute to those 
frustrations which bring about aggressive 
behavior,” DeBoer reports that such pro- 
grams as these caused very strong emo- 
tional responses in children. 

These, and other studies, lead us to con- 
clude that to the extent that children see 
or listen to overemotionalized, unrealistic, 
and antisocial programs day after day they 
are probably subject to cumulative condi- 
tioning effects which are not good from 
the point of view of either mental hygiene 
or character development. 

4. Reading of books, magazines, and 
newspapers, Reading is believed by many 


writers to be one of the foremost methods 
which can be employed for character devel- 
opment, The great stress on Bible reading 
in church schools and the eonfidenee which 
many writers have expressed in the values 
of reading biography and great fiction are 
illustrations of this belief. Jones (19315, 
1952) prepared biographical episodes and 
tried these out as reading and discussion 
material in school. In comparing results 
in trained groups with control groups, he 
did not find a statistically significant dif- 
ference on a test of moral knowledge, al- 
though subjective judgments seemed to in- 
dicate that there may have been some 
positive gains which the tests were not 
sensitive or comprehensive enough to de- 
tect, Child et al. (1946) have analyzed 
over 900 stories from third-grade readers 
and, on the basis of a careful and thorough 
thema analysis (in Murray's sense), con- 
elude that such reading should if properly 
arranged encourage the development of 
certain motives and discourage others on 
the part of the young child. Gray (1947) 
has reviewed the literature on the social 
effects of reading, but he does not so 
much answer some of our basie questions 
as reveal that more controlled investiga- 
tions of various aspects of the problem with 
children and youth in natural situations 
are definitely needed. 

With regard to the deleterious effects of 
inferior reading matter, there is more evi- 
dence. Healy and Bronner (1936), who 
base their conclusions on wide experience 
with delinquents, are very emphatie in 
their claim that cheap novels and maga- 
zines dealing with bandit and underworld 
life act as a pernicious influence upon the 
character development of young people. 
Their conclusion is based on the verified 
confessions of boys and on the fact that 
many delinquents were found to have 
among their pos ns a well-fingered 
book or magazine article which described 
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crimes bearing marked resemblances to the 
ones committed. In condemning such read- 
ing, Healy many years ago made the fol- 
lowing insightful statement (which needs 
expanding to include the newer means of 
entertainment and excitement of today's 
youth): “A definite habit and craving for 
this type of reading is developed just as 
the individual develops a habit for alco- 
holie stimulants. The fires of the spirit of 
adventure are not only kindled but are kept 
going by this fuel." * 

Novels and magazine articles are or- 
dimarily sufficiently long and read under 
such conditions of relaxation as to permit 
suggestion effects to be at a high point. 
Particular parts of the written story, as 
contrasted with the drama, can be turned 
back to by the reader and reread for more 
stimulation or specific details. These are 
doubtless some of the features of the 
bandit, underworld, and amatory types of 
stories which contribute to the effects 
which Healy and others emphasize. 

Comie books and strips have come in 
for considerable study and discussion. The 
results are rather conflicting. J. Frank 
(1949) says that comic books follow to 
some extent the same general pattern that 
children’s cheaper reading has followed in 
the past except that much crime and hor- 
ror material has been added. She reports 
that 50 million copies of comic books are 
sold monthly and that each copy usually 
has several readers. She calls for vigilance 
on the part of parents, teachers, and spe- 
cialists in child development in serutinizing 
marginal material, but sees no occasion for 
suspecting much, if any, damage from most 
of the current comics. Hoult (1949) finds 
what seems to be conclusive evidence that 
delinquents read more questionable and 
"harmful" comics than  nondelinquents. 
Bender and Lourie (1941) came to the con- 
clusion that comic-book material often fits 


1 See Healy (1915, p. 305). 


the needs of the child in his striving to 
solve problems involving the attitudes of 
others toward him and his own impulses 
toward others. They do not consider the 
value levels at which some of the more 
questionable comic books may meet these 
needs. Jersild (1947) interprets the evi- 
dence which is available more seriously. 
He stresses particularly the point that the 
comics sometimes act as forces which con- 
tradict the teachings of the home and 
school. The young readers often find ends 
gained by force and violence in the comics, 
while they are taught elsewhere to live by 
more civilized principles; they sometimes 
find retaliation and cruelty defended, while 
the home and school try to educate away 
from such conduct; they sometimes find 
crime made into adventure and criminals 
made into heroes of action, while the home 
and school try to impress them with re- 
spect for law and order. 

These are illustrations of the state of 
conflicting opinions and interpretations of 
the data relative to the effect of the comic 
book on the character development of chil- 
dren. The studies and discussions of the 
problem have served to indicate the extent 
of such reading, to sharpen up the issues 
involved, and, we hope, to stimulate more 
research upon it. We suspect that dif- 
ferent comic books have very different ef- 
fects on different children. A few may be 
actually beneficial to some children. Most 
are probably neutral for most children from 
the point of view of character. A few are 
almost certainly marginal if not harmful 
to all or most of those who read them. The 
over-all effect is probably small, except 
possibly in a cumulative way and in com- 
bination with other factors. 

The studies of newspaper reading of chil- 
dren and adolescents have centered mainly 
on their interest in various parts of the 
paper, on the effects of newspaper reading 
on knowledge of current events, and on 
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attitudes toward delinqueney and crime. 
Feingold (1944) and Burton (1946), in- 
vestigated the newspaper tastes of high 
school students and eame to essentially the 
same conclusions, namely that front-page 
news, the sport page, and the comic strips 
ranked highest. The radio section and the 
motion-picture section were very frequently 
consulted. Feingold reports that approxi- 
mately 20 per cent of the students in his 
study read the crime news very regularly. 
He also finds that three-quarters of these 
high school students report that they read 
the newspaper to keep up with local, na- 
tional, and international news and that 
such reading is an advantage to them in 
their school work. Doob (1948), on the 
vasis of a careful study of propaganda, says 
that, although some systematic bias un- 
doubtedly exists in newspapers, and is very 
strong in some, it is usually an outgrowth 
of the cultural orientation and sincere be- 
ief of the owners and editors of the papers 
or of the reporters or feature writers who 
write specific articles or stories. He con- 
cludes, therefore, that much of the so-called 
propaganda in most newspapers is in this 
sense unintentional. However, he advises 
young and old to read two or more news- 
papers, each representing a different sys- 
tematic position, in reaching conclusions 
on important issues. 

The treatment of delinquency and crime 
in various newspapers differs greatly. Some 
newspapers feature crime and delinquency 
and make of the criminal something of a 
hero and daring adventurer in the minds 
of children and youth. Some go so deeply 
into the details of the crime and the meth- 
ods used by the law in attempts to capture 
the offender that the delinquent or near- 
delinquent is educated in the techniques 
of both crime and escape. Many news- 
papers see the potential dangers to their 
communities in such overplaying of crime 
news and make their reports less sensa- 


tional and more factual. Baker (1943) de- 
scribed some interesting practical experi- 
ments in which editors and publishers of 
newspapers in certain cities with high de- 
linquency rates agreed to place crime news 
in the inside pages of their papers and to 
reduce the headlines. In each case, he says, 
there was a gradual reduction in the de- 
linquency rate. 

Influence of the Culture. Each of the 
factors discussed thus far in this section 
are a part of what might be called the per- 
sonal environment of the child. It is a 
personal environment because within rather 
broad limits each person has a certain free- 
dom of movement as to the nature and ex- 
tent of his exposure to each factor. There 
remains the very important problem of 
the influence of the totality of the culture 
in which the child is born and lives, This 
problem is different only in degree from 
that of the influence upon the child of, say, 
the family or the associations of peers in 
the personal environment where certain 
norms of conduct are thrown about him 
and where with only limited consciousness 
of the existence of any other alternatives 
he takes these for his standards. 

If the group is large enough and the 
identification with that group as compared 
with any other is strong enough so that 
there is only distant or disdainful recogni- 
tion of other alternatives, then we have 
the class stage in cultural determination. 
Applying the concepts of class to the prob- 
lems of charaeter development of children, 
Havighurst and Taba (1949) have sought 
to determine what attitudes and values 
characterize the upper-class child, the 
middle-class child, and the lower-class child. 
Working in what seems to have been a 
prevailingly middle-class city, where there 
was a considerable amount of mobility in 
class affiliation, especially in the schools, 
they have not been very successful in dis- 
covering differences except at the extremes. 
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However, this study is doubtless a precursor 
of much research that will be directed to- 
wards the determination of what attitudes, 
values, and conduct are held up as the de- 
sirable norms and passed on to the children 
of different groups and “classes” in Amer- 
ica. In a study of 1100 white men ranging 
widely in socio-economic status, Centers 
(1949) found that those of top occupa- 
tional and economie strata strongly believed 
in maintaining the status quo, think that 
things are about right as they are, and 
identify themselves with those above them 
in position or rank. Those in the different 
levels of the lowest strata have more radi- 
cal attitudes and identify themselves with 
those of equal status or with those at levels 
below them. 

Overarching the subgroup or class there 
is the over-all culture. Here the oppor- 
tunities for mobility and for seeing or ac- 
cepting alternative standards in other cul- 
tures is reduced to practically zero. This 
is the national or regional culture or civil- 
ization typified by such broad cultural des- 
ignations as “American cultural patterns,” 
“western civilization,” “Christian culture,” 
and the like? Every child is born in such 
an over-all cultural matrix and is influenced 
by it through every individual and social 
institution with which he comes in contact. 
All the factors which comprise the personal 
environment and all the ramifications of 
class structure operate within this larger 
frame of the over-all culture. Customs, 

1 Nixon (1952) develops the interesting idea that 
even truth has meaning only within the framework 
of an agreed context of fundamental yalues, and that 
we lack such a context in some of our thinking to- 
day in light of the conflict between democracy and 
its basie value system, on the one hand, and the 
enemies of democracy and their value systems, on 
the other. Dechesne (1950) says that the social 
titutions functioning in western civilization today 
succeeded in developing and maintaining the 
altruistic sentiments necessary for their own success- 
ful operation and high destiny. He believes that con- 


scious attention to the development of such sentiments 
is the only solution to the social crisis of our day. 
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standards of conduet, attitudes, aspirations, 
and values of every new generation are tre- 
mendously influenced by the culture in 
which it is born and reared.? This influ- 
ence, we believe, is both piecemeal, in the 
sense of the separate contributions of each 
of such factors as were discussed under the 
personal environment, and global in the 
sense of a totality of orientation. 

In emphasizing this sociopsychological 
approach to character development, we 
should not overlook the potentialities of the 
individual human mind in its creativeness 
to see beyond the culture of a given time 
and place and set its goals accordingly. 
But these moments of creativeness are prob- 
ably rare in the history of individuals and 
peoples. In the practical problem, there- 
fore, of understanding the most crucial fact 
about character development of children 
in different classes and cultures, we can 
probably do no better than follow the con- 
clusion of Margaret Mead (1949), who says 
that many of our human frictions in society 
today arise from a failure to understand 
differences in culture that make it “natural” 
for people to think and act differently. 


Motivation in Moral Behavior 


Up to this point the discussion has been 
confined largely to phenomena upon which 
objective data are available, and it is not 
our intention in this chapter to venture 
far from such objective material. How- 
ever, when we come to the question of mo- 
tivation in character we are confronted 
with the choice of ignoring the problem al- 
together or of attempting to diseover what 
the general theories of motivation in psy- 
chology have to offer that will apply here. 
In the face of this dilemma it seems best 
to adopt the latter course, even though the 


2 For ah extensive discussion of this point see 
Kuhlen (1932). 
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limitation of space will necessitate a sketchy 
treatment. 

The points of view found in the litera- 
ture concerning the dynamies of conduct 
are varied. There are writers who believe 
that all behavior springs from many inner 
drives or urges; there are those who believe 
in one or two native or biological roots 
from which all specifie motives can be de- 
rived; and there are those who deny the 
theory of innate drives and stress learned 
wants and the motivating power of the 
on-going organism in preparatory and con- 
summatory activity. 

The clearest and boldest treatment of 
motivation from the standpoint of innate 
tendencies has been given by McDougall 
(1918). “The human mind,” he says, “has 
certain innate or inherited tendencies which 
are the essential springs or motive powers 
of all thought and action . . . and are the 
bases from which the character and will of 
individuals and nations are gradually de- 
veloped under the guidance of intellectual 
faculties” (p. 20). He lists among in- 

inets: curiosity, pugnacity, self-assertion, 
basement, reproduction, gregarious- 
ness, acquisition, ete. The chief difficulties 
which have been faced by those who hold 
this view are: first, the inability to demon- 
strate what tendencies belong in this list 
of unitary drives and, second, the failure 
to show the degree to which the manifesta- 
tion of a tendency which is noted at any 
given time is native and the degree to which 
it is acquired. With the advance of the 
researches on the processes and results of 
conditioning, on the one hand, and the 
growing interest in the integrative behavior 
of the organism, on the other, the belief in 
an hereditary equipment consisting of 
rather independent, broad, unitary tend- 
encies to action was appreciably under- 
mined. 

In the fields of psychoanalysis and of in- 
dividual psychology there has been a tend- 


ency to look for the dynamics of behavior 
in two or three native or unlearned roots. 
Freud (1924) regarded the sex tendency 
and the self-preservation tendeney to be 
the main elements in human motivation, at 
least on the side of the "life instincts" as he 
later called them. The sex tendency en- 
compassed all the direet and indirect de- 
rivatives of the sex motive whether con- 
scious or “repressed in the unconscious.” 
The self-preservation tendency included 
among other things the protection of all 
of one’s moral and social standards, Adler 
(1927) postulated two universal tendencies: 
first, a desire for personal power and su- 
periority; and, second, a “social feeling 
which binds man to man.” “With these 
two points of view,” he said, “we can un- 
derstand how the relation between human 
beings is conditioned by the relative degree 
of their social feelings, as contrasted to 
their strivings for personal aggrandizement, 
two tendencies which are always in oppo- 
sition to each other. It is a dynamic game, 
a parallelogram of forces whose external 
manifestations are what we call character” 
(p. 190). 

Murphy, Murphy, and Neweomb (1937) 
suggest for descriptive purposes the follow- 
ing four groups of "human motives": vis- 
ceral drives, activity drives, aesthetie 
drives, and emotions. They do not think 
of these as instinctive, however. They 
stress the point that there is no separation 
of the fundamental drives from the means 
whieh serve them. The process of motiva- 
tion they think of as going on unremit- 
tingly, and they believe that the patterns 
of habitual responses are as fully moti- 
vated as unlearned responses, Coghill 
(1936), pointing to the relation of matura- 
tion to motivation, holds that as long as 
the nervous system and brain are changing 
and developing as a result of maturation 
there is at least some motivation which 
must be considered internal. Olson (1949) 
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says that "children, under the influence of 
appetite and homeostatie mechanisms, tend 
to seek according to their needs . . . [and] 
there are strong probabilities that growth 
has internal factors which constitute drives 
to action. From the environmental point 
of view, the child tends to produce in his 
behavior those things valued by the cul- 
ture, if they are within the repertoire of 
possible successful responses. Within a 
roughly comparable set of values and ex- 
periences, there remain differences among 
children which are too large to be accounted 
for by nurture” (p. 157). 

Numerous other views have been held, 
such as Dunlap’s theory of “fundamental 
desires," Woodworth's theory of prepara- 
tory and eonsummatory activity as the es- 
sential feature in drives, and Stern's con- 
cept of pheno-motives and geno-motives. 
Space will not permit a discussion of these 
here, but the reader may find a rather ex- 
tensive treatment of most of them given 
by Allport (1937). 

These conflicting theories serve to illus- 
trate the difficulty of arriving at a com- 
prehensive and integrated concept of mo- 
tivation in character. However, a few sug- 
gestions will be given as proposed guides in 
the search for such a concept. The first 
suggestion is that the attempts to reduce 
the motivation for conduct to two or three 
pervading tendencies have probably over- 
simplified the native equipment of man. 
Such attempts have derived, in what often 
seems a forced manner, too much from a 
very few tendencies and have not given 
sufficient consideration to the possibility 
that there may be a multitude of unlearned 
patterns of response, rather than just two 
or three, which may form the cores for 
broad tendencies. We know that the child 
can without training make the responses of 
sneezing, coughing, and erying to appro- 
priate stimuli, It seems no less certain that 
the human organism after a certain degree 


of maturation has an unlearned capacity to 
experience a tension-expulsion" impulse on 
genital stimulation. This may be the core 
of the structure which, when elaborated, 
has been called the sex instinct. Thus it 
seems quite possible that there is a mul- 
titude of fine patterns of actions in the 
innate structure of individuals and that 
around these patterns motivations are built 
up. It is possible also that these patterns 
differ in strength from individual to indi- 
vidual and that they are integrated in dif- 
ferent ways. Thus two children raised un- 
der the same evironmental circumstances 
might not be similarly motivated in the 
same situation, 

A second suggestion to be offered is that 
the innate tendencies given by McDougall 
and others, and the “fundamental desires” 
given by Dunlap, and all the supposedly 
unitary factors in lists like these, are prob- 
ably products of an intricate combination, 
elaboration, and integration of a multitude 
of simpler urges. The mainsprings of 
moral behavior are probably not few and 
simple, but many and complicated, and 
genetic psychology may in the future show 
us how these tendencies develop and from 
what biological nuclei. The more recent 
work on conditioning and on culture leads 
us to believe that the influence of training 
begins much earlier and has much more to 
do with the manifestation and relative po- 
tency of “wants” than the classical treat- 
ment of innate tendencies and biological 
drives has indicated. 

Third, motivation for superior and in- 
ferior character responses is probably not 
static, but is evolving. This is, of course, 
in one sense simply a corollary of the con- 
clusion that the motivation of behavior at 
any giyen time is dependent partly on con- 
ditioning and training. But, besides this, 
it seems probable that some of the innate 
patterns, such as the sex impulse, change 
with age because of the process of matura- 
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tion in the nervous system. Such a study 
as Gesell and Thompson’s (1929), which 
indicated that growth in climbing ability 
among young children is partly a process 
of maturation in neural patterns, suggests 
that sueh a possibility is well within rea- 
son. The change in motivation with age 
is well illustrated by the work of Piaget 
(1932), who studied the nature of the rules 
made and followed by children in their 
own games and the reasons why they fol- 
lowed them. He distinguished what he calls 
two moralities among children. One he 
found in all very young children: an ego- 
centric type of behavior characterized by 
a tendency to follow rules because they are 
handed down by elders. He found no tend- 
ency for the child, regardless of amount of 
training, to think of revising rules in games 
for mutual advantage, and he found noth- 
ing upon which he could build a desire on 
the part of the child to do this or that be- 
cause of any “mutual respect of child for 
child.’ The second type of morality he 
found to have its beginning later in the life 
of the child than the first, but not suddenly 
to replace it—indeed it is not infrequently 
crowded out or prevented from appearing 
by the first. It is a morality motivated by 
a desire to change the rule in a game if in 
its working some child is not being treated 
as he himself would like to be. It is the 
beginning of the desire for ereativeness, as 
opposed to conformity, in character. 

No one probably would contend that 
Piaget’s “two moralities," which we have 
used to illustrate our point of the chang- 
ing nature of “wants,” are due purely to 
differences in maturation. But Piaget's 
observation that the second one never pre- 
cedes the first, coupled with the common 
observations concerning growth in coopera- 
tive play among children and the change in 
interests of youth with the maturation of 
the sex functions, leads one to believe that 
the “wants” of children change not only 


through training but also through matura- 
tion in neural patterns. 

A fourth point which should be made is 
that motivation for character responses is 
not some potential power existing some- 
where, unrelated to what the organism is 
doing at the moment, and waiting to be 
turned on like a starter in an automobile. 
Woodworth (1934) has particularly em- 
phasized this and has pointed to the fact 
that any activity in progress may be a mo- 
tive for the time being. As an illustration 
of this in the area of character, one would 
say that a child’s motivation for truthful- 
ness or honesty, lying or cheating, at any 
given time is a part of a chain of on-going 
activities; that is, his motivation is not 
unrelated to what he is doing and where 
he is. 

Fifth, emotional conditioning may pro- 
nouncedly affect motivation. This is one 
of the interesting leads in researeh in char- 
acter development which has not been fol- 
lowed up by much research. Leeper (1948) 
has given some careful attention to the in- 
terrelation between emotion and motiva- 
tion in an attempt to achieve a testable 
theoretical formulation. Bekhterev (1928) 
has found in working with children afflicted 
with kleptomania, “in which the emotion 
of satisfaction is associated with theft,” that: 
reconditioning ean take place in just a 
few sittings so that the feeling of extreme 
annoyance instead of satisfaction is asso- , 
ciated with theft. Watson (1926) has 
found that the emotion of fear may be 
connected by a conditioning process with 
situations to which it was not previously 
connected, and that it may, by the same 
process, be disconnected from situations to 
which it was connected. “It is surprising 
that so little attention has been given to 
this problem in studies of character devel- 
opment, especially in view of the fact that 
the church has made use of it to such a 
great extent, as have also primitive tribes, 
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partieularly in connection with adolescent 
initiation ceremonies. It seems probable 
that one of the chief effects which litera- 
ture, drama, oratory, and other arts may 
have upon character development is to link 
strong emotionally toned reactions to cer- 
tain motivating forces of the individual. 
Our sixth suggestion concerns conscious 
and unconscious motivation. It is a mat- 
ter of common observation that very small 
children misrepresent facts oftentimes not 
as a result of any conscious desire to de- 
ceive but rather as a regular part of their 
wishful thinking and imagining. Among 
older children and adults a very large part 
of their honest behavior is a matter of 
habit, where it would be impossible to say 
that they are consciously motivated to re- 
frain from lying or stealing. Moreover, 
the psychoanalysts have emphasized what 
they call unconscious motivation in cases 
where thwartings in certain lines of activ- 
ity have led to “repressions,” which in turn 
have led to undesirable acts which do not 
seem to fit in logically with any conscious 
motivation of the subject. Cases have been 
cited, for example, where a youth who has 
been thwarted in certain desires derived 
from the sex impulse may turn to stealing. 
From a practical point of view there seems 
to be no doubt that the genesis of stealing 
in particular, and other forms of immoral 
behavior to some extent, may often be 
_ traced back to some important conflict or 
thwarting. It is possible, however, to lay 
so much emphasis on this type of explana- 
tion as to make it seem that almost all 
character responses are motivated by what 
“escapes from the unconscious.” It would 
seem a more inclusive and less mysterious 
explanation to say that conflicts play their 
part, as do all experiences, in affecting the 
on-going activity of the individual, but that 
it is the on-going activity at any given 
time, including conscious processes, reac- 
tions to frustration, and habit mechanisms, 


rather than some entity in the “uncon- 
scious,” which provides the motivation for 
action. 

The final suggestion which we wish to 
make is that verbalized concepts may mo- 
tivate character responses. This point is 
implied in much that has been said about 
activity motivating further activity. Those 
who subseribe to the view that no behav- 
ior, regardless of how much it may benefit 
society, can be described as moral unless 
the motive of the agent is consciously 
moral will say that all motivation in moral 
behavior must depend on verbalized and 
conscious concepts. This problem has led 
to an age-old controversy in philosophy 
which cannot be reviewed here. Suffice it 
for our purposes to emphasize the conten- 
tion that verbalized concepts do motivate 
moral behavior at times. As will be shown 
later, generalized principles and ideals are 
gradually built up in accordance with the 
laws of learning out of experiences which 
are verbalized. Once these verbalized prin- 
ciples are acquired, they become tools not 
only for considering the present but also 
for reconstructing the past and planning 
the future. Through them, the distant and 
the past are made a part of the here and 
now. With them, we build the goals we 
would achieve. By them, individual char- 
acters of the past and present, both great 
and small, may exert motivating influences 
upon us, 

Such a verbalized concept, for example, 
as cheating-is-a-form-of-stealing may, un- 
der some circumstances, act as one moti- 
vating faetor for honesty in an examination. 
In the presence of conflicting motivations 
the ideal of acting-toward-others-as-we- 
would-have-them-aet-toward-us may be- 
come for the individual the prepotent 
“drive” in the situation. It would be a 
mistake, of course, to assume that the ma- 
jor part of the motivation in the character 
of children is dependent upon the prepo- 
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tency of such a highly complex concept or 
principle as the last one named. The goal 
of character development, however, is in 
that direction. The striking gap which so 
frequently exists between verbally ex- 
pressed principles and actions has so im- 
pressed some observers that they seem to 
doubt or belittle the motivating power of 
ideals. The frequency of the gap must, of 
course, be granted. However, any account 
of character development which underes- 
timates the potential motivating power of 
ideals and other verbalized principles, be- 
cause they seldom if ever produce action 
completely consistent with them, would be 
short-sighted indeed. It would be guilty 
of discerning nothing in a direction of 
striving except the goals achieved and of 
minimizing worthy intentions that do not 
eventuate in full accomplishment. 


Knowledge, Conscience, Aspiration, and 
Volition in Relation to Ethical 
Behavior 


Knowledge. In popular analyses of ethi- 
cal conduct it is often assumed that knowl- 
edge of “right” and “wrong” and the will 
to follow the right when it is known are 
the sine qua non of moral responsibility. 
This assumption is shown most interest- 
ingly in attempts made in courts and 
homes to decide upon punishment for mis- 
conduct. Roscoe Pound (1930) says, “Our 
traditional criminal law thinks of the of- 
fender as a free moral agent who, having 
before him the choice whether to do right 
or do wrong, intentionally chooses to do 
wrong.” This clearly assumes, in the first 
place, that the individual knew which aet 
was right and which wrong, and, in the 
second place, that the individual “willed” 
to do the wrong. Before the courts, an 
individual, whether child or adult, is con- 
sidered to be either responsible for his acts 
or irresponsible., There are no in-betweens. 


If it can be established that an individual’s 
powers have not developed sufficiently for 
him to know the difference between right 
and wrong or for him to have adequate 
“will power” to control his acts, then he is 
pronounced irresponsible for his acts. In 
many states, children under 6 or 7 years 
of age are considered irresponsible if they 
commit serious offenses, but children 
slightly older are considered responsible and 
are punished accordingly. In the home, 
too, it is sometimes assumed that young 
children should not be held very strictly 
accountable for their acts because they 
have not reached an “age of discretion.” 

One purpose of this section is to point 
to the oversimplification in the above con- 
cepts. In the first place, there is no point 
in the development of a child at which he 
suddenly passes from the age of irrespon- 
sibility to that of responsibility. Study 
after study has shown that children de- 
velop gradually in their moral knowledge 
as well as in conduct. Two or three such 
studies which deal primarily with moral 
knowledge may be cited by way of illus- 
tration. Written descriptions of 64 child- 
hood situations were presented by Jones 
(1929a) to 177 children in grades 7 and 8. 
The instructions were that the proposed 
action in each situation should be marked 
as “right,” “excusable,” or “wrong.” There 
were only 9 situations out of the 64 where 
as many as 90 per cent of these children 
agreed as to the rightness or wrongness or 
exeusability of the proposed action. The 
same situations were presented to several 
hundred school teachers and prospective 
teachers, and among these there were only 
12 situations where as many as 90 per cent 
agreed. "These findings were subsequently 
corroborated by Maller (1932). 

Even at the college level the question of 
cheating on quizzes and examinations seems 
to be a moot issue with many. An inten- 
sive study by Katz and Allport (1930), at 
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Syraeuse University, revealed that 26 per 
cent of the college students examined con- 
sidered “cribbing” to be as bad as lying or 
stealing, but that 22.5 per cent definitely 
condoned it. The remainder took stands in 
between these two positions. From these 
and similar studies it seems certain that 
persons cannot be divided into two cate- 
gories, those who know the difference be- 
tween right and wrong and those who do 
not. There is no time when one is sud- 
denly endowed with ability to discern right 
from wrong. Strictly, there is no age that 
ean be called “the age of discretion.” 
Throughout life one is continually learning 
and modifying his views of the right and 
wrong, or, perhaps more realistically, of 
the “bests” and the “second-bests,” as he 
faces new situations. 

This leads to a second point of oversim- 
plification in many assumptions about 
character and character development. It 
is that character is a matter of rather 
routine conduct and that problem solving 
and creativeness are not required. This 
is a serious error in conceptualizing on the 
problems of character and especially serious 
in educating for character development. 
Character cannot properly be conceived of 
as a mere repetition of learned responses. 

New issues must be faced by every de- 
veloping child, and with increasing ma- 
turity he must make his responses more 
and more independently of parents, teach- 
ers, or other counselors. In life, virtues 
not infrequently run counter to each other, 
and one has to choose among them. How 
does the individual arrive at his conception 
of what is the “right” course of action in 
a novel situation? The view subscribed to 
here is that ethical knowledge is derived by 
a process of generalization from past ex- 
perience and that, the more the child is 
taught to generalize from his knowledge 
d conduct in those stages of development 
guidance from parents and 
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teachers, the more will he be able to use 
effectively the process of problem solving 
in novel situations. A young child who is 
properly taught learns that it is wrong to 
steal jam at home, a pencil at school, and 
candy in a store, but he may gradually 
generalize that stealing in any situation is 
wrong. Thus a hierarchy of values is built 
up. Any line of activity in a novel situa- 
tion which in his judgment involves steal- 
ing will, therefore, be considered wrong. 

As an illustration, consider a boy who 
for the first time faces the situation of not 
having his fare collected on a train, owing 
to the oversight of the conductor. He is 
confronted with the choice of keeping quiet 
and retaining his fare or of paying for the 
service which he is obtaining. In deciding 
what is right and what is wrong in this new 
situation, the boy may consider the paying 
of the fare as linked up with honesty, and 
the retaining of the money or ticket as 
associated with dishonesty. If this hap- 
pens, he is no longer faced solely by the 
specifie choice between paying and not 
paying, but he is faced by the choice as it 
has allied itself with the “honesty constella- 
tion” or the “dishonesty constellation.” If, 
as a result of development and of training, 
the honesty constellation is greatly pre- 
ferred to the dishonesty one, the choice 
between paying and not paying is largely 
made. Following this same reasoning there 
may be further interlinkages. The boy 
may look upon honest behavior as a sort 
of subhierarchy in the higher hierarchy of 
respect for rights of others and dishonesty 
as a violation of these rights for selfish 
interest. The simplest choice may be made, 
therefore, by an individual in the light of 
his most fundamental values. We call this 
choosing on “principle.” But the principle 
is not some mysterious and suddenly ac- 
quired power for knowing right from 
wrong; it is an acquired generalization 
based on specific experiences. 
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A third oversimplification concerns in- 
ferring too much from the oft-repeated ob- 
servation that knowledge of the right does 
not insure right conduct. The possible er- 
ror involved is in underestimating the value 
of knowledge in character development of 
children and youth. Granted that knowl- 
edge of the right or the best does not 
guarantee action consistent with it, never- 
theless, knowledge is important because 
one cannot choose the right in a situation 
except by utter chance if he does not have 
the proper knowledge or habit patterns. 
In all conscious choice, knowledge is a 
prerequisite both to wise and to ethical 
action, One has as much ethical obligation 
to keep informed, so that his actions may 
be rightly geared to changing needs in 
society, as he has to convert the ethical 
knowledge which he has into action. It is 
not alone the converting of ethical knowl- 
edge into action that we need in the realm 
of character and citizenship today; it is 
the converting of better ethical knowledge 
and values into better action. 

Conscience. At this point we come to 
the erux of the age-old problem of con- 
science. We cannot hope to do justice to 
this very complex problem here, but we do 
wish to recognize it as a problem worthy 
of psychological study. Most psychologists 
today are very circumspect about the use 
of the term conscience, but they recognize 
that tensions accompanying the conscious- 
ness of an individual of a serious gap be- 
tween what he thinks he ought to do and 
what he does are among the chief sources 
of personality conflicts. 

Freud freely uses the word conscience, 
and we are indebted to him for what is 
probably the most systematic attack on 
tensions growing out of moral values that 
has been made from the point of view of 
instinct theory. To Freud, guilt and a sense 
of inferiority are manifestations of the ten- 
sions between the ego and the superego. 


But how is this superego or conscience 
built up? Freud (1930) thinks that the 
superego develops by the child’s gradual 
“internalizing” certain controls upon him- 
self, motivated by his early helplessness 
and dependence upon others. Thus, ac- 
cording to Freud, conscience grows out of 
child-parent relationships which go back 
fundamentally to instinctive bases. The 
child identifies himself with the parent and 
gradually the superego develops, taking 
over certain controls and exercising the 
same aggressiveness toward the ego that 
the father would have exercised toward the 
child. Out of concepts such as these, Freud 
builds a systematic structure of urges, con- 
trols, and tensions. French, Miller, and 
Riesman (1950), in discussing the relation 
of psychoanalysis to ethical values and 
conduct, maintain that psychoanalysis 
should aid the patient to find his own moral 
values. They believe that psychoanalysis 
contributes to ethical behavior in several 
ways, in its emphasis on absolute honesty. 

In some of the more recent work in an- 
thropology and psychoanalysis less stress is 
being placed on instincts than character- 
ized Freud’s own writings. More emphasis 
is being placed on early conditioning and 
cultural influences. Sherif (1948), for ex- 
ample, says that there are acquired motives 
related to the genetically developing ego 
values of the child which are not deriva- 
tions of biogenic needs. “These ego values,” 
he says, “which collectively may be referred 
to as conscience, are incorporated from the 
prevailing values or norms of one's group; 
they are imposed by parents, school, 
church, play group, clique, ete. These ego 
values thus derived . . . are not, in many 
cases, conducive to the satisfaction of bio- 
genic needs or the ‘derived drives’ trace- 
able to them” (p. 36). 

Kardiner (1939), maintains that Freud’s 
explanation falls short in that it does not 
give sufficient recognition to the depend- 
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encies, affections, and values which are built 
up from the earliest age by direct condi- 
tioning and learning from the social en- 
vironment. He says: “In his orientation 
on instinet, Freud left little room for the 
operation of societal influences." 

Horney (1937) also stresses the cultural 
basis of many of the wants, values, and 
aspirations of individuals, and contrasts 
this approach with the more purely in- 
stinetive and biological approach of Freud, 
This author particularly emphasizes the 
important róle played in anxiety and other 
neuroses by the conflict between what the 
individual does and what he feels is ex- 
pected of him, and illustrates (1948), in 
the case of vindictiveness, how therapy 
should help the individual to avoid or over- 
come ethically unacceptable behavior in 
the interest of his adjustment. 

There is much to be said for extending 
the sources of moral standards, values, and 
ideals along the lines suggested by Kardi- 
ner, Horney, and others. That one has 
the power to acquire conscience is a gift 
of nature. The limits to which one's con- 
science can be made sensitive to intricate 
and subtle distinctions are probably de- 
pendent at least in some measure on native 
endowment. There may even be certain 
biological conditions or prepotent impulses 
which influence the kind of conseience which 
an individual develops. But, within certain 
very broad limits, children and adults ac- 
quire their consciences by reacting to the 
stimulation which such factors as the home, 
friends, church, school, and the over-all 
culture afford. 

Level of Aspiration. The nearest ap- 
proach which has been made by laboratory 
experimentation to the above problem is 
the work on aspiration level. Hoppe 
(1930), who did pioneer research on this 
problem, defined level of aspiration as the 
goals, the expectations of a person, or the 
claims on bis future achievement. In his 


experiments he was not concerned with as- 
piration in any ethical sense. Some of his 
results and conclusions, however, like those 
of others who have worked on the problem, 
are suggestive in the present discussion. He 
found, for example, that success on the 
part of a subject in reaching his aspiration 
level encouraged him to try harder tasks, 
whereas failure had the opposite effect. 

Child and Whiting (1949), working in 
real-life situations, also find that success 
generally leads to a raising of the aspira- 
tion level and failure to a lowering. More- 
over, they find that shifts in the levels of 
aspiration of a subject are a function of 
changes in his confidence in his ability to 
attain the goals. Weber (1946) adds the 
finding that excess of level of aspiration 
over performance is often associated with 
aggression and emotionality. Gould (1939) 
concludes that different subjects react dif- 
ferently to the gap between level of aspira- 
tion and performance. Some subjects re- 
act to feelings of failure by trying to do 
better; others by becoming discouraged 
and losing the desire to go on; others by 
overcoming the consciousness of the gap 
by dreaming of success, making excuses, 
ete.; and still others by various combina- 
tions of these. 

Volitional Factors. In many treatments 
of character the gap between knowledge of 
desirable conduct and action consistent with 
such knowledge is attributed to weaknesses 
in volitional factors, Indeed, not a few 
writers consider volition to be the central 
problem of character and maintain that 
strong characters are strong primarily in 
will and that weak characters are weak in 
will. Stephenson (1935), for example, says 
that it is “in the sphere of volition and 
conation that we hope to find the secrets 
of character.” With the concept of char- 
acter held in this chapter we cannot accept 
the thesis that character is a function of 
volition only, but there is no question of 
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the importance of volitional factors in ehar- 
acter and in character development. 

Attempts to study the phenomenon of 
volition and to show its relation to conduct 
fall under two headings: (1) studies in- 
volving factor analysis which reveal clus- 
ters of related or similar behavior in dif- 
ferent situations, and (2) studies of con- 
duet resulting from damage to certain 
physiological bases of volition due to drugs, 
toxins, ete. The latter studies indicate the 
importance of giving attention to the bio- 
logical and emotional constitution of the 
individual as well as to his environment 
in the investigation of character develop- 
ment. 

Among the factor-analysis investigations 
we may mention especially those of Webb, 
Spearman, Reyburn and Taylor, and Cat- 
tell, Applying factor analysis to tests and 
ratings of character, Spearman (1927) and 
Reyburn and Taylor (1939, 1943), for ex- 
ample, have obtained evidence for what 
they call a w or will-character factor. Cat- 
tell (1946) gives an extensive review of 
factor-analysis research and cites many 
studies as revealing a close clustering or 
“factor” in this area, Some of the char- 
acteristic forms of behavior which are 
found in a cluster, and on which the in- 
dividual tends to be consistently high or 
low, are: persistence, perseverance, stabil- 
ity in pursuit of objective, resistance to 
distraction, determination to carry through 
what has been undertaken, resolution, 
strength of purpose, and the like. 

The important point for our diseussion 
here is not so mueh whether the clustering 
is close enough to justify the concept of a 
general factor of w but rather that close 
clustering has been found indicating a rela- 
tively high degree of similarity in the con- 
duct of an individual in different situations 
involving volitional factors. 

In many discussions of volition the im- 
plication seems to be that the contributions 


of early conditioning and general nurture 
are being underestimated. This is not the 
implication intended here, Our search is 
for the factors which, with any appreciable 
degree of consistency, motivate, limit, guide, 
or influence character responses of children. 
Conditioning and other learning influences 
which affect volitional behavior are recog- 
nized here as having already made their 
contributions to the volitional behavior as 
we see it at any given time in the life of 
the child. Any consistency in behavior 
which is found, therefore, may be as in- 
dicative of consistent conditioning and 
learning of a given individual in his en- 
vironmental and cultural setting as it is 
of possible native factors upon which the 
culture and training operate. 

A second line of research in this area 
to be discussed is that concerned with the 
physiological bases of volitional behavior 
and the influence upon such behavior of 
changes in or disturbances of these bases. 
Numerous studies have been made which 
throw light on the effects of drugs such as 
Benzedrine, Pervitin, sodium amytal, mari- 
huana, and aleohol on persistence, resist- 
ance to fatigue, strength of inhibition, and 
other evidences of willing behavior, One 
or two illustrations will suffice to indicate 
the relevance of such researches to the 
problem at hand, Cuthbertson and Knox 
(1947) studied the effects of Benzedrine 
and Methedrine on subjects whose activity 
had been greatly reduced by fatigue. They 
found that both drugs increased output 
on the ergometer under such conditions, 
Methedrine being the more potent. It was 
as if certain volitional powers had been 
increased. We do not know, of course, 
that the change in behavior was mediated 
directly by any changes in volitional fac- 
tors, but the connection is close enough to 
indicate that investigations of this type 
should be undertaken by the student of 
character development for posible clues 
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concerning this important but elusive fac- 
tor of volition. 

Charen and Perelman (1946) have made 
a clinieal study of 60 men addicted to mari- 
huana. They conclude that marihuana 
weakens the “controls of the superego.” 
Baruk (1949) has experimented with a drug 
and a toxin and reports that part of their 
effect is to reduce voluntary powers. 

So much for a very brief review of some 
of the objective results on volitional fae- 
tors and their relation to character devel- 
opment. That the ground has scarcely 
been scratched in this complex area is very 
apparent, It seems safe to say at least 
tentatively that, on the one hand, physio- 
logical and other unlearned factors and 
conditions of the individual so affeet his 
volitional powers that these can never be 
ignored in character development; and 
that, on the other, the volitional habits, the 
motivations, and the goals of striving which 
the individual acquires greatly influence the 
effective strength of his volition and largely 
determine the directions in which it mani- 
fests itself in conduct. 


Consistency and Inconsistency in 
Ethical Behavior in Relation to 
Trait Theory 


One of the most interesting theoretical 
problems in the study of character is the 
problem of the consistency or inconsistency 
in the behavior of an individual in differ- 
ent situations involving honesty, coopera- 
tiveness, persistence, and other so-called 
traits, There is a considerable body of 
evidence on this problem, most of it con- 
sisting of correlational studies in which 
children’s scores on one measure of a 
“trait” are correlated with their scores on 
another measure of the same trait. As will 
be seen from the few typical results on ac- 
tual performance tests given below, there 
is relatively good agreement among the 


statistical results obtained by the different 
experimenters. Jones (1936), working with 
185 seventh-grade pupils, found an average 
inter-r of .35 among three performance 
tests of honesty in school situations. Harts- 
horne and May (1928, 1929), using cle- 
mentary and junior high school children 
as subjects, found an average inter-r of 
.39 among four tests of honesty. Crutcher 
(1934) reports a median inter-r of .47 
among six persistence tests on children 
ranging in age from 7 to 16.4 Gross (1946) 
conducted an experiment involving 229 
seventh-grade pupils in honesty under sev- 
eral different conditions and found that 
only two-thirds of the students who were 
dishonest on one occasion were dishonest 
on another. These, we believe, are fair 
samples of the results that have been ob- 
tained, and we need not multiply the evi- 
dence. 

What does all this mean so far spec- 
ificity or generality of traits is concerned? 
On the face of it, it means that an observer 
cannot predict very accurately what a 
child’s unanalyzed behavior will be in one 
situation involving a supposed trait from 
his behavior in another situation presum- 
ably involving the same trait or trait name. 
For example, a child may be honest on a 
test where he has a good chance to cheat, 
and yet he may dishonestly get an advan- 
tage over other pupils in a prize contest 
by peeping when he has promised to com- 
pete with his eyes closed. Moreover, à 
child may cheat under one teacher but not 
under another. 

In studying lying among children, Blatz 
(1952) distinguishes four types of lies, 
and the implieation is that a, ehild would 


11t is interesting in passing io compare these 
inter-"s among different tests within the same 
“strait” with inter-r’s among different “traits.” Jones 
found an average inter-r of .15 between each of his 
honesty tests and a test of cooperation. Hartshorne 
and May found an average inter-r of .21 among tests 
of honesty, helpfulness, self-control, and persistence. 
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not necessarily behave consistently in situ- 
ations involving the different types. The 
types whieh he mentions are: (1) lies of 
fantasy, involving imagination and partly 
unconscious and partly conscious misrepre- 
sentation; (2) lies of distortion, including 
conscious and unconscious omissions, over- 
emphases, and underemphas (3) lies of 
loyalty, deriving from the desire to belong, 
to be accepted, to be loyal to an individual 
or group; and (4) lies of self-protection in- 
volving deceit to avoid the consequences of 
one's behavior. From such observations 
and statistieal results some are led to ques- 
tion the concept of generality of traits and 
stress specificity, much as Symonds (1928) 
has done. “It has been found," lie says, 
“that no one acts perfectly consistently 
with regard to a trait as would be the case 
if conduct was an expression of inner traits” 
(p.320). He admits that conduct under a 
given trait name may be generalized by 
responding to the likenesses and differences 
in situations, but he concludes that this 
generalization of conduet does not extend 
as far as the advocates of a generalized 
trait theory suppose. 

Allport (1937) and Cattell (1946), start- 
ing with the same statistical results as Sy- 
monds, come out with a very different in- 
terpretation from his. Allport calls at- 
tention to a correlation of .13, found by 
Hartshorne and May, between stealing small 
change and the telling of lies about cheat- 
ing, and he admits that the “dishonest habit 
aroused by one of these situations is quite 
independent of the dishonest habit in the 
other.” He maintains, however, that under 
this surface specificity there are generalized 
traits. He admits that a given child who 
is tested may not steal money and yet may 
cheat in school and lie about the cheating. 
But he interprets this as showing not so 
much the lack of a general trait of honesty 
as the presence of a general trait of timid- 
ity. “Each of these children,” he says, “be- 


haved as he did toward these tests, not 
because of specific habits but because he 
had some deep-lying and characteristic 
trait” (p. 251). Cattell follows essentially 
the same line of reasoning in asserting that 
back of observed inconsistency in behavior 
there must be a trait. He says: “Just what 
degree of consistency—i.e., what reliability 
or consistency coefficient—one should de- 
mand in behavior manifestations to justify 
a trait is an arbitrary matter, best left for 
discussion when more data have accumu- 
lated on trait consistency” (p. 128). This 
concept of traits is so elusive that any 
hope of testing its reality in relation to 
conduct seems very remote, 

These are illustrations of the different 
interpretations based on the same facts. 
Without ignoring the factual data involved 
in the low correlations among different 
aspects of behavior usually classified under 
the same trait names, it seems possible that 
we may avoid the morass of complete spec- 
ificity, on the one hand, and the elusiveness 
of traits at any cost, on the other, by going 
back to an analysis of the behavior of the 
child. First, we should make a distinction 
between the behavior of a child as seen 
by an observer or revealed by a test, and 
the behavior of the child as looked at from 
his own point of view. If we could put 
ourselves in the child’s place there seems 
little doubt that we should see much more 
consistency than his unanalyzed behavior 
reveals, This would be true because a sit- 
uation which is designed from the point of 
view of the examiner to test honesty may 
not test honesty—and nothing but honesty 
—from the point of view of the subject. A 
child, for example, who refrains from cheat- 
ing with one teacher but cheats freely with 
another may not think of the two situa- 
tions as comparable at all. He may not 
cheat in the one case because he feels that, 
he is on his honor not to try to “put any- 
thing over” on someone who treats him 
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fairly and whom he likes; he may cheat in 
the other because he considers it an oppor- 
tunity to "steal a march on," or to get 
even with, someone whom he dislikes or 
distrusts. As observers of only the honest- 
dishonest aspeets of these situations, we 
might well conclude that honesty for this 
child is not very highly generalized. If, 
however, we view the total situations from 
the child's position we see more clearly 
how the behaviors that become classified 
by adults under a trait name are not neces- 
sarily one thing psychologically to the sub- 
ject but perhaps several things. 

Another point to be considered is that 
generality or specificity of traits probably 
varies with the age and training of the 
individual. There is no clear-cut statistical 
or experimental evidence which can be 
given here to demonstrate this, but all that 
we know of early conditioning as well as 
later learning of children leads us to be- 
lieve that there should be greater specificity 
of conduct at the lower levels of learning 
and greater generality at the higher level. 

One of the main theses of this chapter is 
that development in character should be 
away from specificity and in the direction 
of generality. When a child at a very 
young age makes a response which is 
judged to be undesirable or wrong in a 
situation, there come along simultaneously 
from the parent disapproving gestures, fa- 
cial expressions, vocal tones, or such words 
as “no-no,” “that’s bad,” “that’s wrong,” 
“that’s not yours,” “that’s being a tattle- 
tale,” “that’s dishonest.” By repeatedly 
experiencing annoyance in connection with 
a response or of responses the child 
is conditioned against it. On the other 
hand, if the child makes a response which 
is judged to be the proper one, his action 
js rewarded by a smiling countenance, ap- 
proving gestures, and such words as "that's 
a good boy," "that's right, "that s being 
honest. He has similar experienees on 


every side, and, just as he learns gradually 
the names and uses of objects, he learns 
that certain aets are looked upon with 
approval and others with disapproval. Thi 
is the beginning of the process of general- 
izing, but his generalizations are based on 
only a very few acts which he has learned 
are not approved of and whieh he pro- 
nounces in a parrotlike fashion to be bad. 
At this stage of development a child's con- 
duct seems to be highly specific. 

But, as time goes on, the child finds that 
there are approved-of or not-approved-of 
aspects in a large number of situations; he 
learns that such words as “right,” “wrong,” 
“ought,” “mustn't,” “truthful,” “untruth- 
ful,” “honest,” “dishonest,” “loyal,” “dis- 
loyal” refer to certain common factors in 
many situations. No other behavior of his 
is so violently responded to by adults as 
that where questions of right and wrong 
are raised, and consequently no other be- 
comes so quickly and so thoroughly emo- 
tionally toned, With the increasing ability 
of the child to use verbalized concepts goes 
increasing use and understanding of the 
generalizations of right and wrong, good 
and bad, honesty and deceit, loyalty and 
disloyalty. He experiences what is referred 
to by various trait names in a great variety 
of situations. Gradually there develops 
whatever consisteney of behavior occurs 
under trait names for him. These trait 
names assist him to generalize further, and 
emotional accompaniments become inereas- 
ingly attached not only to specific acts but 
also to classes of acts. This process con- 
tinues into adulthood. 

However, even when an individual reaches 
his highest stage of maturity we cannot say 
that his traits are completely generalized 
in the sense that we can prediet with any- 
thing like absolute certainty how he will 
behave in a relatively new situation involv- 
ing a "trait" in whieh we rate him highly. 
When we describe à youth or man as hon- 
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est, for example, we do not mean that we 
have observed any unitary or generalized 
trait of honesty on his part. We mean 
only that we have observed honest behavior 
in his ease in a variety of situations and 
that we predict that in further sampling 
of situations he will respond similarly. This 
prediction is made partly on the assump- 
tion that in new situations involving hon- 
esty whieh he will face he will have systems 
of detailed habits that will make highly 
probable such and such conduct and partly 
also on the assumption that he has a cer- 
tain orientation, a certain hierarchy of 
values, which will tend to insure behavior 
consistent with it. 

Unfortunately, experimental facts are 
not available by which to test the above 
hypothesis that generality increases with 
growth in character. Taking all things into 
account, however, it seems that neither 
thoroughgoing specificity nor generality is 
likely to be adequate in any universal 
sense. The degree of specificity or gener- 
ality characterizing an individual’s conduct 
will depend, we believe, on his maturity 
and character development. Thus in at- 
tempting to fit our concepts of traits and 
trait names to the facts of child behavior 
we conclude that the degree of generality 
of a “trait” is dependent upon what is 
subsumed under the trait name and upon 
the stage of development of the individual. 


Some Practical Observations on 
Character Development 


In concluding this chapter a few practi- 
cal suggestions concerning character devel- 
opment in home, church, and school may 
be in order. 

The Importance of Early and Continu- 
ous Training in Character Development. 
In some of the older doctrines, before the 
advent of modern research on child devel- 
opment, great faith was placed in sudden 


changes in the character development of 
children and youth. The old notion that 
a child rather abruptly reached an age of 
moral responsibility after which time he 
could be “reasoned with” is one illustration 
of the belief in sudden changes. It is not 
our purpose here to maintain that rather 
sudden changes in the values and moral 
outlook of individuals never occur, Suffi-. 
cient psychologieal data are not available 
on the dramatic cases that are usually cited 
in support of sudden changes to enable us 
to judge, but such cases are at least rare 
in comparison with the multitude of indi- 
viduals who develop gradually from day to 
day. 

The parent or the teacher who waits for 
the sudden dawning of an age of discretion 
seems, in the light of research results on 
mental growth, to be doomed to disappoint- 
ment, While parents wait for their small 
child to be “old enough to understand,” 
certain preliminary orientation of the child 
is achieved about the relative importance 
of truthfulness and of not getting caught. 
Young children have often learned a great 
deal before their parents stop recounting 
with amusement their “cute” escapades and 
“white lies.” 

Teachers, also, often delay too long or 
overlook good opportunities in giving early 
training. Such a simple lesson, for exam- 
ple, as the distinction between mutual help- 
fulness among classmates and cheating is 
frequently put off or taught only sporadi- 
cally until serious confusion develops, The 
result is that many children in our elemen- 
tary and secondary schools do not consider 
cheating an ethical question at all. It is 
rather a question of what one can “put 
over on" the teacher and what one can "get 
by with" in general. What an older child 
subsumes under the concepts of honor, 
cheating, tattling, or being a goody-goody 
or a thief, and what his emotionally toned 
attitudes toward these are, at any given 
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age, are dependent in no small degree upon 
his conditioning and learning which began 
very early. Ethical concepts and behavior 
are continuously in the process of forma- 
tion and revision throughout life, of course, 
but the earlier a child is oriented toward 
desirable conduct and generalizations, the 
earlier does he begin to internalize the con- 
trols upon him and to evolve his own sense 
of relative values. 

Motivating Character Development. A 
child learns desirable character responses 
(1) in accordance with the principles of goal 
seeking and (2) by experiencing satisfac- 
tion in connection with those responses 
which are ethically and socially accept- 
able and annoyances with those which are 
undesirable. Thus meaningful goals, re- 
wards, and punishments are basic in char- 
acter development as in all learning. Prob- 
ably in no other form of learning however, 
is it quite so important that they be ad- 
justed accurately to the stage of develop- 
ment of the child. 

Much evidence is accumulating to indi- 
cate that reward is usually more effective 
than punishment in character development. 
Punishment is being found to be valuable 
mainly as a deterrent to specific forms of 
undesirable behavior, since it lacks the con- 
structive qualities to reveal or motivate 
desirable conduct except in the very simple 
situations where the right response is the 
opposite of the wrong. Evidence is also 
tending to indicate that intensity of re- 
wards and punishments is less important 
than the promptness and consistency of 
their occurrence, especially in the early 
periods of development of the child. 

Tangible awards for desirable character 
responses are sometimes valuable means for 
making such responses satisfying, but they 
are ordinarily valuable only in so far as 
they become progressively unnecessary as 
the child grows older. If at any age tan- 
gible awards tend to establish and perpetu- 


ate desirable conduct only as responses to 
these artificial stimulants, thus failing to 
internalize the motives, they are to that 
extent undesirable, as Dimock and Hendry 
(1929) have interestingly demonstrated. 

The types of rewards which seem to be 
most universal and permanent are those 
involving social acceptance and approval. 
Manifestations of genuine approval in the 
form of compliments, personal acceptance, 
and added responsibilities are among the 
strongest satisfactions for a child when 
they come from an adult or an associate 
whom he admires. 

As an individual becomes older, he never 
becomes insensitive to social approval, but 
a more and more important place may 
gradually be taken by goal seeking and by 
the satisfaction accompanying the con- 
sciousness of self-approval or inner har- 
mony in one's strivings. As Dewey says, 
“The community without gradually be- 
comes a forum and tribunal within." 

Thus, in the most advanced stages of 
character development, the most important 
function which the teacher can perform 
is to show the learner how each new prob- 
lem in conduct is related to his existing 
patterns of generalized responses which al- 
ready have strong emotional attachments 
and satisfactions connected with them. 
Once an act is viewed as being in harmony 
with one’s ideals and values, it becomes 
satisfying in its accomplishment and in its 
anticipation; once it is viewed as out of 
harmony, it becomes annoying. Perhaps 
most of the choices of life are made at 
lower levels of ethical consciousness than 
this, but the choices with the greatest sig- 
nificance to character are probably made 
in this manner. All teaching of youth 
should make provision for the development 
of such inner goals and satisfactions. With- 
out such internalized motivation character 
would always depend upon the short-range 
stimulation of more or less externally de- 
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rived rewards and punishments and would 
lack the sustained pull of goal seeking in 
the pursuit of ideals and values. 

Generalization and Transfer of Training. 
In character development, as in all other 
aspeets of development where learning 
plays an important róle, one of the major 
practical problems is the degree to which 
training received in one situation will fune- 
tion outside the narrow confines of that 
situation. Much research has been directed 
to this problem, and a review of it would 
be rewarding, but space limitations pro- 
hibit it. Suffice it here, therefore, to draw 
from this research two observations which 
bear particularly upon character develop- 
ment. One is that the learner in develop- 
ing the responses which are called by any 
trait name should, in the interest of con- 
sistency in the application of this trait, be 
led to practice such responses in a variety 
of situations. To provide such a variety of 
situations for the common learnings which 
society demands, there should be the great- 
est possible joint planning and cooperation 
to this end among all the institutions of a 
community which are concerned with the 
character development of children. 

The second observation is that, in the 
interest of generalization and transfer, 
learners should be stimulated and assisted 
to respond to the relations among the vari- 
ous manifestations of a trait in different 
situations. The potential power of chil- 
dren to generalize has been repeatedly em- 
phasized in this chapter. However in 
learning honesty, for example, unless the 
child is assisted in culling out the honesty 
“element” in a variety of situations and 
in generalizing the honesty concept, he is 
left without the most promising bridge be- 
tween one honesty situation and another, 
and his concept of honesty is in danger of 
becoming or remaining an unorganized, un- 
integrated collection of dos" and 
*don't's." 


The synthetic process of gradually build- 
ing up trait concepts and other generaliza- 
tions, and the analytical process of seeing 
“elements” in new situations to which these 
generalizations apply, should go hand in 
hand. The most realistic and challenging 
education in character which is supplied 
by home, school, and church functions 
largely in the area of stimulating children 
and youth, on the one hand, to generalize, 
and thus evolve the goals and values they 
would achieve, and, on the other, to analyze 
out of the ever new and increasingly com- 
plex problems of their everyday world the 
ethical issues at stake and to solve these 
problems in eonformity with the highest 
principles and values which they have 
attained, 

Conclusion 


The aim of this chapter has been to raise 
some of the main psyehologieal problems 
involved in character development and to 
present evidenee or clues wherever pos- 
sible toward their solution. Character has 
been considered as a dynamic concept in- 
volving both psychocultural determinants 
and inner creativeness. It involves the sum 
total of the attitudes and those ways of 
behaving of the individual which are the 
correlatives of his regulative habits, values, 
and volitional drives. 

Both native and environmental-cultural 
factors have been studied, the central thesis 
of the chapter being that the child acquires 
his character in conformity with the prin- 
ciples of conditioning and learning, but that 
the possibilities for such acquisition and 
the broad limits thereto are provided by 
nature, Thus character development has 
been studied in as naturalistic and real 
a setting as possible. However, it has not 
been thought of in any narrowly deter- 
ministie fashion which rules out the pos- 
sibilities of ereativeness in the evolution of 
yalues to which one gives allegiance. The 
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environment conditions but does not con- 
trol either conscience or values. It is this 
very independence and ereativeness of the 
human being in passing judgment upon his 
own conduct and the goals he would 
achieve that gives character development, 
its chief interest as a field of study and 
holds out the possibility that it is in this 
area that the most important integrating 
and regulating forces of personal and social 
conduct will be found. 
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CHAPTER 14 


EMOTIONAL DEVELOPMENT 


ARTHUR T. JERSILD 


INTRODUCTORY 


This account draws heavily upon studies 
of children but it calls upon other sources. 
The content of this chapter has been in- 
fluenced by behavioristie and gestalt psy- 
chology and by academic psychologists who 
are not identified with either of these 
schools (e.g, McDougall), and it represents 
also an effort to integrate findings of de- 
velopmental psychology with fruitful de- 
velopments in psychoanalytic psychology. 

The first few paragraphs which follow are 
not documented in detail. They deal with 
elementary matters, but they are a neces- 
sary introduction to the conceptual frame- 
work of the chapter as a whole. 


THE MEANING OF EMOTION 


To be emotional means to be moved. 
“Emotion” is a label for a vast range of 
psychosomatic states. When these states 
occur, it is by virtue of the fact that some- 
thing is occurring in the external environ- 
ment or within the organism itself which 
thwarts or threatens, furthers or enhances, 
the process of living. 

On the subjective side, an emotion in- 
volves feeling. The feeling may be quite 
clearly defined (as when one feels a surge 
of anger and is aware of it), or it may be 
vague and difficult to describe (as often is 
the case when one is anxious). Feelings 
not only fall on a scale of varying degrees 
of pleasantness and unpleasantness, but 


they occur also in indefinitely numerous 
qualities. 

Also on the subjective side, emotion usu- 
ally involves perception or awareness of an 
event or circumstance which the individual 
has feelings about or to which he attributes 
his feelings. It is necessary to say “usu- 
ally,” for strong feelings may occur with- 
out a clear perception of what brings them 
about. This is especially true of feelings 
that occur by virtue of “hidden” motives 
and “inner” conflicts and other subjective 
conditions which the individual is unable 
clearly to define to himself. 

Emotion also involves a more or less 
clearly defined impulse or disposition to ac- 
tion, such as an impulse to fight or flee, or 
a striving to attain or to sustain a condition 
that produces joy, or a quick mobilization 
of one’s defenses if something threatens 
one’s pride. 

The bodily features of emotional behavior 
involve visceral activities, including a va- 
riety of reactions of the glands and of the 
circulatory, respiratory, and digestive sys- 
tems, as well as activities of the skeletal 
muscles such as occur when an individual 
strikes out or retreats or makes subtle pos- 
tural adjustments, or displays subtle 
changes in the expression of his face. Mus- 
cular activities also include those of the 
vocal organs that come into play in weep- 
ing, outeries, and laughter. 

The total response that takes place or 
that emerges during emotional behavior 
may be of a highly explosive, disorganized 
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character, or it may, at the other extreme, 
take the form of highly organized, well-co- 
ordinated behavior that is nicely adapted 
to cope with a disturbing event or to take 
advantage of a joyful opportunity. 

As already implied, the term emotion, as 
here used, covers conditions of both a “posi- 
tive” and “negative” character, conditions 
in which the organism may be described 
as being eager, zestful, jubilant, and moving 
toward, as well as conditions in which it is 
disturbed, distressed, and moving against 
or away, It is necessary to emphasize this 
rather simple point, for often in psycho- 
logical writings emotion is treated primarily 
as a form of disorder and distress. Indeed, 
much of the literature has treated emotion 
as though it were a rather sinful state, or 
at least à nuisance, 


WHAT GIVES RISE TO EMOTION? 


Emotion is involved in the whole business 
of living. The most obvious occasions for 
emotion are those involving bodily harm 
or threat of violence or of being over- 
whelmed. But emotion may also be elicited 
by any condition which thwarts or threat- 
ens or which furthers or enhances the grati- 
fication of a person's needs, as he perceives 
them, or the realization of his goals, or 
which blocks or expedites a disposition to 
action or behavior tendency (recognized or 
unrecognized, “conscious” or “unconscious” ) 
which he has acquired in the process of 
adapting himeelf to the demands of life, 
Emotion i» involved in anything in which 
a person sees himself involved. For this 
reason, to understand the ehild's emotion 
it is necessary to take account not only of 
the objective stimulus situation and of his 
overt behavior to this situation but also 
of the subjective system known as the self 
which, while not directly observable by 
others, is to the person himself the most 
important reality of his existence. 


MOTIVES AND NEEDS 


To understand emotional development we 
need a theory of motivation that takes ac- 
count of elementary needs for safety, sus- 
tenance, and shelter which all creatures 
have in common, and of the particular 
needs that develop in the life of the indi- 
vidual child because of the capacities he 
possesses and the kind of person he turns 
out to be, 

Writers in recent. years have stressed the 
need for a broad conception of human mo- 
tivation, Many of the “propensities” which 
MeDougall (1926) listed before behaviorism 
was in full ery have stolen back into the 
literature, although mostly under new 
names. In addition to primitive needs for 
sustenance, shelter, and safety, many 
writers have emphasized tendencies within 
the organism to realize itself, to utilize its 
capacities, to exercise its powers. There 
are just as many potential impulses as there 
are potential abilities, Goldstein (1947) 
speaks of the organism's tendency to 
actualize itself as the basie drive, Man 
does not strive merely for self-preservation 
but is moved to manifest spontaneity, ac- 
cording to Goldstein, 

Murphy (1947) similarly emphasizes the 
tendency of human beings to utilize their 
powers by virtue of motivation other than 
that involved in the need for physical sur- 
vival. Maslow (1943 and 1948) speaks of 
needs as arranged in a hierarchy of pre- 
potency, ranging from physiological needs 
to the needs for esteem and self-actualiza- 
tion. According to Maslow, when the most 
prepotent need is satisfied, the next higher 
need emerges, so that man is a “perpetually 
wanting animal.” 

In the psychoanalytic field, many writers 
have stressed a view of human motivation 
which emphasizes the broad range of hu- 
man potentiality. Horney (1945), for ex- 
ample, stresses the importance of relation- 
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ships with others and of the attitudes of 
others as factors in the development of a 
person's “real self" and of his fictitious 
“idealized self" and the intrapsychic needs 
and defenses which are mobilized in connec- 
tion with the maintenance of the self- 
picture. Fromm (1947) speaks of man’s 
efforts to become what he potentially might 
be. Saul (1947) and Fromm speak of the 
normal person as one who uses his powers 
in a productive manner. F, Alexander 
(1948) follows Freud in speaking of both 
love and play as erotic phenomena, but he 
goes beyond this to speak of these phe- 
nomena as not designed merely to save en- 
ergy, but to expend it in creative and pro- 
gressive ways that lead the organism toward 
new ventures and experiments, ‘The energy 
children expend in an experimental and 
playful manner is not simply being used 
for homeostatie stability or survival, 

In listing human motives, the common 


practice is first to name physiological drives 


that are directly connected with physical 
survival and bodily comfort—the need for 
food, for drink, for air, for protection from 
extremes of heat and cold, and the need for 
exeretion of waste. 

Another need or drive in this category 
pertains to sex. Although the sex drive 
does not reach its "mature" form until 
puberty, there are many indications, as will 
be pointed out below, that erotic behavior 
of some sort is manifested in early infancy 
and that it appears in various forms 
throughout childhood years. Later we shall 
refer to behavior which, according to sur- 
face indications, is erotic in character but 
which functions as a symptom of or vehicle 
for other motives. 

Under this heading, we probably should 
also include a parental drive, although this 
drive does not define itself as clearly as the 
hunger drive. Evidence from the study of 


eate that at least on occasion and in certain 
individuals the drive or drives that lead à 
parent to be with and to care for an of- 
spring are very powerful, Whatever is 
“primitive” or visceral about the drive will, 
of course, in the human being, be em- 
broidered and perhaps even be clouded by 
other motives. The parental drive cannot, 
of course, operate in children as it ean in à 
mature person who is capable of begetting 
children. But the writer believes that, if 
we grant that such a drive exists at all, we 
must also assume that it, like other fon- 
tures of human nature that sooner or later 
emerge in the life process, probably hax n 
developmental history extending back into 
earlier youth or childhood, 

The drives named above have sometimes 
been called physiological or visceral drives 
Some writers have unkindly referred to 
them as "lower" drives, They have also 
been called “primary,” "vital," or "prepo- 
tent" drives! Although we can speak of a 
person having cravings when hungry, cold, 
or thirsty, or subject to other viscera] needs, 
there is not a clearly defined set of emotions 
paralleling each of these drives, However, 
the way in which the child is permitted to 
satisfy these needs, and perhaps, to an even 
greater extent, the rules, restrictions, and 
restraints which surround these needs, fro- 
quently arouse emotional response from 
early infancy onward, Probably alo from 
a rather early age thwarting» or depriva- 
tions connected with these drives take on a 
larger meaning. To a child who i» able to 
formulate an idea of the posible intentions 
of others, denial of food when he is hungry 
may mean a denial or rejection of him. 

Apart from drives such as the foregoing 
which are important for bodily preserva- 
tion, reproduction, and repair, the organ- 
ism is equipped also with activity drives, 

1 For accounts of motivation, om, eg- Young (1043), 


Tolman (1982), Maslow (103 and 1968), Murphy 
GWT), O. Klineberg (999), H. A- Moray (1908). 
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drives to use and ezercise its capacities. 
These drives appear in ways too numerous 
to permit classification, but certain broad 
categories can be noted. 

There is a drive for muscular activity. 
This is especially prominent in young chil- 
dren, who are notoriously “on the go.” 
Muscular activity is the vehicle for many 
joyful experiences of childhood, and en- 
forced inaetivity is a fruitful source of frus- 
tration, A drive to use muscular coordina- 
tion often is especially noticeable when the 
child is in the process of making a new 
hurdle in his motor development, such as 
walking or climbing (Shirley, 1931; 
Damann, 1941). 

There also are drives leading to the use 
of the sense organs. The child feasts upon 
sights, sounds, cutaneous contacts, and 
other sensory experiences. In speaking of 
the “sensory drives Murphy (1947) 
points out that they may be intermingled 
with the “visceral drives,” as when appe- 
tite for food is influenced by the color of 
the food. 

The gratification of sensory drives prob- 
ably accounts in part for the emotional 
content of intense esthetic experiences. 

Under the broad heading of activity 
drives we may also include the drive to use 
the intellect. Moore (1948) states that 
"Every mental ability, every function, has 
a native tendency to set itself in action” 
(p. 108). In due time, the normal child 
is eager to find out, to explore, to discover. 
Many children go through a period of avid 
questioning about the what, how, when, 
and why of things. We might call this a 
drive for cortical activity, or, in more com- 
monplace language, simply the exercise of 
curiosity, which is an abundant source of 
satisfaction. Shand (1920) named curiosity 
as one of the important impulses on his 
list. McDougall (1926) listed curiosity as 
one of the principal instincts and named the 


emotion of wonder as linked with this in- 
stinet. 

Needs which overlap those described 
above have also been referred to in such 
terms as the need for achievement, for 
discovery, for new experiences. 

Another group of needs which can be 
observed but which are not easily defined 
are needs for love, affection, and belonging. 
Whether these needs are “primary” in the 
sense that a child needs love as such, or 
whether his need for all that love brings 
and all that it implies springs from his 
initial helplessness or develops as a “con- 
ditioned” product of treatment he receives 
from loving parents, need not be debated 
here. Whatever may be the conditions that 
spur an infant to need love, he shows in 
countless ways in the process of his devel- 
opment a need for affection as coin that 
has value in its own right regardless of the 
source from which it derived its value. 

, As the child matures, he not only exhib- 
its a need for receiving affection but also 
manifests affection for others. 

Other needs that develop in a child's re- 
lations with other persons have been de- 
scribed in various terms, including the need 
to belong and various forms of gregarious- 
ness which are influenced to a large degree 
by learning, but which lead a person to be 
a joiner, cooperator, imitator, dominator, 
competitor, or a follower or a leader, or, at 
different times, all of these. Drives con- 
nected with his relations with others may 
also take the form of need for approval, 
need for recognition. These needs pertain- 
ing to a child’s relationships with others, 
his link with the society in which he lives, 
have been emphasized as being of crucial 
importance in the development of the sub- 
jective system known as the self (see, e.g., 
Mead, 1934; Horney, 1950; and Sullivan, 
1947). Sullivan's account of the social (in- 
terpersonal) origins of the self are especially 
persuasive and provocative, and they raise 
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a host of research questions for the worker 
interested in developmental psychology. 

According to some writers (notably Sul- 
livan, 1947) a child is capable of respond- 
ing emotionally, through a process of em- 
pathy, to the attitudes of a significant per- 
son who has charge of him. However, this 
is a speculative matter, and it represents 
one area, of many, that requires research 
of a kind that deals not only with the ob- 
jective environment but also with the sub- 
jective environment represented by the 
child himself. 

The needs for approval and recognition 


overlap with needs associated with the 
growing child's developing concept of 
himself, As the child develops and ac- 


quires an increasingly differentiated idea 
of himself, he also acquires a need for 
satisfactory feelings about himself—a need 
for self-esteem, a desire, as Maslow (1943) 
puts it, for a “stable, firmly based, high 
evaluation of himself . . .” (p. 381). In 
commenting on this, T. V. Moore (1948) 
states that, whatever convinces one of his 
excellence and importance “, , . awakens 
a satisfaction which once experienced is 
ever afterwards craved and so constitutes 
a powerful driving force of human na- 
ture...” (p. 244). Anything that en- 
hances the self-idea may lead to feelings 
which are experienced as a form of exalta- 
tion, or strong feelings. of self-confidence, 
whereas anything that leads in the opposite 
direction, or threatens so to do, may cause 
depression, gloom, “feelings of inferiority,” 
discouragement, or fear. MeDougall (1926) 
anticipates these observations on his list 
of instinets, which ineludes an instinet of 
“self-assertion” (or self-display) and, tied 
to this, a primary emotion of elation or 
positive self-feeling. We shall have occa- 
sion to discuss below conditions that give 
rise to feelings of joy and satisfaction re- 
lating to self, and conditions that lead to 
gloom or anxiety may occur not only as à 


result of a need for approval and esteem in 
the eyes of others but also, as the child 
grows older, from a great need for self- 
approval. 

The needs associated with a person’s idea 
and appraisal of himself include both de- 
sires for enhancing his self-esteem and also 
strivings to preserve the integrity or con- 
sistency of the self. The classical concepts 
regarding protection of self originated with 
Freud, who spoke of the ego and its de- 
fenses. The struggles a person may un- 
dergo to live up to, preserve, and vindicate 
an idealized version of himself have been 
described by Horney (1945, 1950) and 
others. Snygg and Combs (1949) main- 
tain that the “basic human need" is the 
“preservation and enhancement of the 
phenomenal self”—the self of which a per- 
son is aware (p. 58). The role of the con- 
cept of self in emotional behavior has been 
set forth by several authors, including the 
writer (Jersild, 1947). The ideas a person 
has about himself, his attitudes and ideas 
as to what a person such as he should be 
expected to like or dislike, do or not do, 
accept or hate or fear, will be important 
in determining whether a certain happen- 
ing is a threat to be warded off or a temp- 
tation to be feared or an occasion for joy 
or a cause for remorse, The position that 
pleasant and unpleasant emotions are es- 
pecially likely to occur in connection with 
circumstances that threaten or challenge 
or help to unify the self has been set forth 
in a book by Lecky (1945). 


Earlier. Accounts of “Primary” 
Emotions 


Many students of emotions have tried to 
identify what might be regarded as primary 
or original emotions which all creatures 
have in common and which might be re- 
garded as providing the basis for the count- 
less mixtures, nuances, and gradations of 
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emotion which we identify in the language 
of everyday life. Lists of emotions that 
have been proposed as the primary emo- 
tions are of historical interest. 

Shand (1920) listed seven emotions: fear, 
anger, joy, sorrow, curiosity, repugnance, 
disgust. Ribot (1903) described the “prim- 
itive” emotions as fear, anger, affection 
(from which later are derived the “social” 
and “moral” emotions), self-feeling or ego- 
istic emotion, and sexual emotion. Me- 
Dougall (1926) listed seven pairs of in- 
stinets and correlative emotions, including: 
flight-fear; repulsion-disgust ; curiosity— 
wonder; pugnacity-anger; self-abasement 
(or subjeetion)-negative self-feeling; self- 
assertion (or self-display)—elation (positive 
self-feeling) ; parental instinet-tender emo- 
tion. Watson (1919) and Watson and 
Morgan (1917) confined the list to three: 
fear, rage, and love. Hollingworth (1928) 
suggests that these reactions, as distin- 
guished from the more highly differentiated 
emotions of later life, might be designated 
as startle, resistance, and content, and that 
a fourth form of response, gloom, be added. 


Changes in the Conception of What 
Constitutes an Emotional Stimulus 


In connection with past efforts to iden- 
tify distinct emotional states there have 
been efforts also to describe what consti- 
tutes the primary or original stimulus sit- 
uation for each emotional state. 

One of the simplest and most inadequate 
formulations was that given by J. B. Wat- 
son (1919) when he proposed that the 
original or natural stimuli for fear were 
noise and loss of support. Actually it is 
necessary to take account of the total sit- 
uation in which the individual finds him- 
self, including both the context in which 
this or that detail of the external stimulus 
occurs, and, as we have already pointed 
out, the internal situation: the individual's 


mental set, his expectations, values, hopes, 
desires, aspirations, attitudes of defensive- 
ness, and any and all prevailing attitudes 
toward self and others. The need for tak- 
ing account of the entire psychological field 
applies not only to the study of the emo- 
tions of a child at a given time but also 
to the understanding of changes in his 
reactions as he matures. 


EMOTIONS AT BIRTH 


According to some psychoanalysts, the 
child is capable of profound emotional ex- 
periences at the time of birth and per- 
haps even before birth. If we may believe 
one writer (Sadger, 1941), experience of 
pleasure and pain, and sensitivity to atti- 
tudes of acceptance and rejection by par- 
ents, may befall not only the embryo but 
even the spermatazoon and ovum. Freud 
(1936) implies that the unborn child is 
subject to feeling: “The fetus can be aware 
of nothing beyond a gross disturbance in 
the economy of its narcissistic libido. 
Large amounts of excitation press in upon 
it, giving rise to novel sensations of un- 
pleasure” (p. 96). 

The event of being born, according to 
some writers, represents not only a drastic 
physical upheaval but also a traumatic 
psychic experience. 

Rank (1932), in speaking of the trauma 
of birth, maintains that the newborn child 
is subject to anxiety, and he claims that 
there is a relationship between the child’s 
earliest phobias and the impression which 
the birth experience made upon him, Freud 
(1936) questions this conclusion, but he 
comments that the human infant “is sent 
into the world more unfinished” than the 
young of other animals, and that it is the 
“biological factor of helplessness . . . 
[which] brings into being the first situation 
of danger and creates the need to be loved 
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which the human being is destined never 
to renounce” (p. 130). 

In speaking of the infant, Isaacs (1936, 
p. 16) says that “knowledge is lacking, un- 
derstanding has not yet begun: but wants 
and wishes, fears and angers, love and 
hate are there from the beginning.” Ac- 
cording to Bender (1939, p. 582), “When a 
child comes into the world he comes in 
lonely, and he is afraid.” 

Statements such as the foregoing must 
be regarded as conjectures rather than as 
descriptions of observed facts. It is in- 
teresting to observe how Freud, and per- 
haps to an even greater extent some of his 
followers, on the one hand speak of the 
child’s incompleteness at the time of birth 
and yet, on the other hand, seem to take 
for granted that the equipment involved 
in the experiencing of emotion is well de- 
veloped. 

Tn discussing the beginnings of emotional 
experience, Stern (1930, pp. 75-76) ex- 
presses the opinion that all we can justi- 
fiably assume is “.. . the presence of a 
dull undefined foreshadowing of conscious- 
ness in which the sensorial and emotional 
elements are so inextricably intermingled 
that they might be designated either as 
‘sense-emotional states’ or ‘emotional-per- 
ceptive states. " Whether this describes 
the situation no one can say. But certainly 
the notion that the child at birth has (as 
some writers imply) practically an adult 
capacity for emotional experience, even 
though he is very "unfinished" (as Freud 
puts it) in other respects, can be ques- 
tioned both on the basis of biological the- 
ory and on the basis of observed facts. 

It should be recognized that the fact 
that the cerebral cortex is as yet unde- 
veloped (which means that the cognitive 
capacity for perceiving danger or thwart- 
ing also is restrieted) need not, in itself, be 
regarded as a bar to emotional experience. 
Observations of apparent emotional exeite- 


ment as a consequence of direct stimulation 
of, or interference with, the hypothalamus, 
suggests the possibility that emotional re- 
actions may oceur apart from functioning 
of the cerebral cortex (see Masserman, 
1943; Clark et al., 1938; and a review by 
Moore, 1948). If such reactions can occur 
independent of functioning of the cerebral 
cortex in a mature person, it is conceiv- 
able that an infant might experience emo- 
tion by way of lower centers before the 
higher centers are mature. If the hypo- 
thalamus can be regarded as a seat of 
emotion, then, to the extent that the hy- 
pothalamus matures and functions earlier 
in life than the cerebral cortex, the infant 
might have something in the nature of 
emotional experiences while his higher cen- 
ters are yet undeveloped. We would still 
have to establish a means by which emo- 
tional response through the “lower” chan- 
nels alone might be brought about. 

Masserman (1943) summarizes his own 
work and the earlier work of others by 
saying that the clinical and pathological 
data of the role of the hypothalamus in 
emotional experience are inconclusive. It 
is safest to assign the hypothalamus a rôle 
in reinforcing and coordinating the mech- 
anisms involved in expression of emotion 
and to leave for further proof the theory 
that the hypothalamus is the dynamic 
source or seat of experience of affective 
states. On the other hand, there is evi- 
dence, according to Masserman, which in- 
dicates that an emotion is a highly inte- 
grated, conative, cognitive, and affective- 
somatie reaction in which the central 
nervous system and the entire organism 
function as a psychobiologie whole. 

There are findings which indicate that 
emotional states may be influenced by drugs 
(see, e.g., Collins, 1946). But the reactions 
shown by adults or older children to an 
abnormal chemical condition (as when drugs 
are administered) do not tell us what might 
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be the situation as it operates in a normal, 
immature child. 

As it happens, writers who have made 
the most categorical pronouncements con- 
cerning the capacity of the infant to have 
profound emotional experiences while he is 
yet in other respects very immature and 
highly restricted in his capacities for re- 
sponding have not troubled to make clear 
what is the medium or machinery, organic 
or “psychic,” which would make such ex- 
periences possible. = 

Studies dealing with the overt response 
of newborn children to situations designed 
to produce emotion indicate that emotional 
behavior at birth is quite diffuse and lack- 
ing in differentiation much as is true of the 
neonate’s behavior in general. 


OVERT REACTIONS IN EARLY 
INFANCY 


Evidence of Lack of Differentiation 


In a study by Sherman (1927) it was 
found that no clear-eut emotional patterns 
could be detected in the overt responses 
of infants to situations such as delay of 
feeding, sudden loss of support, restraint 
of head movements, being pricked with a 
needle. Adult observers, when informed 
concerning the stimulus that had been ap- 
plied, tended to name the overt responses 
of infants in conventional terms. But when 
they saw motion pictures of the behavior 
of the children, without knowledge of the 
stimuli, they failed to guess what the pro- 
vocation had been or to agree among 
themselves as to what emotion was being 
expressed, Adults similarly showed little 
agreement in identifying the cries of chil- 
dren who, behind a screen, were being sub- 
jected to various stimuli calculated to pro- 
duce hunger, pain, fear, and rage. 

Sherman noted that there were no spe- 
cialized, uniform, or characteristic overt re- 


actions or cries on the basis of which one 
“emotion” could be distinguished from an- 
other. Rather, there were was much un- 
coordinated, unspecialized, and diversified 
response. 

This lack of differentiation in early emo- 
tional reactions has been emphasized also 
by Bridges (1932). Bridges states that the 
most common response to highly stimulat- 
ing situations seems to be one of general 
agitation or excitement. 

Investigations of overt reactions soon 
after birth to provocations that presum- 
ably should produce anger tell a similar 
story. In one such study by the Shermans 
(1925) restraint of movement was imposed 
through pressure upon the chins of infants 
by means of the experimenter’s forefinger. 
No coordinated defense movements ap- 
peared during the first 24 hours after birth, 
but defensive movements did appear by the 
fifth day. 

In a study by Pratt, Nelson, and Sun 
(1930) of children during the first 2 or 3 
weeks of life, infants were observed when 
their nostrils were compressed in such a 
way as to prevent breathing (for periods 
ranging from 5 to 15 seconds), and when 
their arms were pinned to their sides. The 
findings did not substantiate Watson’s ear- 
lier statements regarding defense reactions 
in the newborn child. It was observed that. 
generalized reactions predominated over spe- 
cific reactions in early childhood and that 
distinctive patterns were difficult to detect. 
Lack of differentiation in early emotional 
reactions has been emphasized also by Tay- 
lor (1934) in a study of 40 children aged 
1 to 12 days. 

Restraint of movement as such does not 
produce negative reactions in the newborn, 
according to observations made by Dennis 
(1942a), but any form of intense and pro- 
longed stimulation, including rough restraint 
of movement, ean elicit, crying and rest- 
lessness. In due time stimuli calculated to 
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restrain activity can elieit negative reac- 
tions if such stimuli interfere with cus- 
tomary sequences of behavior. In other 
words, the arousal of emotion depends not 
simply on the external stimulus as such 
but upon the impact this stimulus has upon 
an internal condition. 

In most of the voluminous work on emo- 
tion in infancy that was precipitated (or 
influenced) by John B. Watson's pronounce- 
ments, attention has been foeused almost 
exclusively on the external stimulus and on 
overt behavior (except to determine, in ad- 
vance of stimulation, whether the child was 
awake or asleep, wet or dry). A vast 
amount of research on emotional develop- 
ment beyond the infaney period has suf- 
fered from this tendeney to pay attention 
primarily to objective and overt features 
without proper regard for subjective factors 
which, from the individual's point. of view, 
are the most crucial feature of the psycho- 
logical field. 

Infants in a study by Irwin (1932) were 
quite plaeid in a situation which seems 
rather drastie from an adult point of view. 
Twenty-four infants under the age of 1 
month were observed in a situation that 
might be expected to produce fear. They 
were held above the experimenter’s head 
and were dropped and caught after they 
had fallen a distance of 2 feet. In only 
2 instances out of 85 did the infants show 
the response of erying in reaction to sud- 
den loss of support, and in 12 per cent 
of the trials no overt responses could be 
detected, In 46 per cent of the trials in 
which overt movements were observed these 
movements were confined to the arms alone. 

A more definite pattern of response, 
which has been designated as the “startle 
pattern,” has been noted by Landis and 
Hunt (1939), in studies of infants and 
older individuals by means of high-speed 
motion pictures. The authors do not de- 
seribe this as an emotional response but 


rather as a response that might be called 
a pre-emotional reaction to sudden or in- 
iense stimulation. It is more simple in 
its organization and expression than the 
so-called emotions, and it may or may not 
be followed by emotion proper. The re- 
sponse may be elicited by sudden or in- 
tense stimuli from any sense modality but 
it was found to appear especially as a re- 
action to sudden, sharp noises. 

This startle pattern is described as “a 
complex, almost, invariable, involuntary, in- 
nate reflex response.” It includes elements 
such as blinking, closing of the eyes, a 
thrusting forward of the head and neck, 
and flexion of the bodily musculature re- 
sembling protective contraction or shrink- 
ing, involving forward movements of the 
trunk, contraction of the abdomen, and 
pronation of the lower arms. Not all the 
elements of response were found to be pres- 
ent in response to a given stimulus. The 
response ranges in duration from 0.3 second 
to 1.5 seconds and is not easily observed 
with the unaided eye. Landis and Hunt 
point out that more study is necessary to 
establish the relationship between the startle 
pattern and the Moro Umklammerungsre- 
flex. 

The fact that this startle reaction was 
revealed by a high-speed motion-picture 
technique supports M. C. Jones’ conjecture 
in 1933 that finer methods of recording 
might reveal features or patterns of emo- 
tional response early in life that cannot 
be detected by ordinary observation. 

The findings we do have indicate that 
emotional behavior is highly undifferentiated 
at birth, and that during the first days or 
weeks of life many infants not only fail 
to show a patterned response but even are 
unperturbed by treatment which, from the 
point of view of an older person, would 
seem to be quite provocative or threaten- 
ing. In addition, the fact that some in- 
fants sometimes respond to a certain prov- 
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ocation while others do not suggests that 
there are large individual differences in sus- 
ceptibility from the time of birth. 

Most of the findings that are based upon 
empirical research come from studies with 
a behavioristic slant. Different findings 
might emerge from studies by psycholo- 
gists with a different theoretical orienta- 
tion. 


Genetic Studies of Emotional 
Differentiation during Infancy 


As a child matures, emotional responses 
emerge that correspond roughly to the emo- 
tional behavior of adults and to which such 
labels as anger, fear, and joy, can be ap- 
plied. Gesell (1928) reports, for example, 
that at the age of 1 month a child will 
give different cries for hunger, pain, and 
discomfort, and that the beginnings of what 
perhaps might be regarded as delight or 
pleasure appear in smiles and vocal expres- 
sions of apparent feelings of pleasure at 
the age of 3 months. Blatz and Milli- 
champ (1935) note the progressively ex- 
panding repertoire of emotional behavior 
which becomes more adaptive with age. 

Accounts of differentiation of emotional 
behavior during early months of life have 
been given by Bühler (1930) and Bridges 
(1932). At birth, Bühler noted restless, 
aimless, excited movements which she re- 
garded as signifying “active displeasure.” 
She also observed what she regarded as 
evidence of fright and actions of flight and 
defense by way of aimless movements and 
erying. At 1 month, according to her ac- 
count, characteristic hunger cries can be 
noted, as well as further signs of active 
displeasure. Bridges reports that distress 
is differentiated from a general state of ex- 
citement at about 3 weeks. At 1 month, 
Bühler notes also signs of "displeased as- 
tonishment," and of pleasure (eyes gleam- 
ing, corners of mouth drawn up, eyes look- 


ing up). At 2 months the expressions of 
earlier feeling states show further elabora- 
tion, and at this age her infants showed 
“funetion pleasure" (a form of response 
earlier named by Karl Bühler to designate 
pleasures that aecompany the organized 
course of a succession of movements). 

Bridges reports that delight is differen- 
tiated at a later time than distress. She 
found that, under 1 month, the child is 
either excited or quiescent; he may kick 
and ery when his feeding is delayed but 
show ealm rather than signs of delight when 
desired food is given to him. According to 
Bridges, the beginnings of delight start at 
2 months, as manifested by fleeting smiles 
in response to being nursed, patted, or cared 
for, but this emotion is more elearly dif- 
ferentiated at 3 months, and more active 
signs of delight, such as loud laughter, smil- 
ing in response to another's smile, and ef- 
forts to raise the body in approach to an 
attentive person, are noted at 4 months. 

Additional responses described by Bühler 
include lively expressions of joy at 5 months 
and laughing as a general reaction, slap- 
ping of the hands, erowing, and smacking 
and spreading of the fingers at 6 months. 

It ean be noted that there are many 
points of similarity in the accounts given 
by Bühler and Bridges, but there are dif- 
ferences also with respect to the time when 
some responses are reported as first ap- 
pearing. Both note what appears to be 
pleasure in activity or achievement some- 
time during the first. year. 

Although these accounts cannot be re- 
garded as definitive, they represent a de- 
velopmental approach that is much needed 
in the study of early emotional behavior. 


Theories Concerning Emotional 
Hazards of Infancy 
The idea that happenings during the in- 
fancy period might have an important bear- 
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ing upon a person's emotional well-being 
during the rest of his life has occurred to 
many observers on eontemplating how vul- 
nerable the infant is. He is completely 
dependent upon others for food, warmth, 
and physical care. Within a short time 
after birth he is subject to many frustra- 
tions. The satisfaction of his elementary 
needs is surrounded by restraints. A vast 
number of regulations are brought to bear 
upon the child before he is able to see the 
reason for things and long before he has 
reached a level of intellectual development 
that enables him to formulate his experi- 
ences in terms that can be remembered in 
later life. He is called upon at an early 
age to distinguish between what is approved 
and disapproved. He has to acquire a vast 
range of voluntary control. Apart from or- 
dinary trials, he may face special difficul- 
ties. He may come into a home where 
he is unwanted, and, whether wanted or 
not, he will be subject to the backlash of 
emotional frictions within the home. 
Even if all is quite serene on the surface 
he may be the victim of the almost end- 
less variety of “mistakes” such as are made 
by parents who, being human and imper- 
fect, are more or less anxious and uncer- 
tain. The tensions, pressures, unresolved 
problems, and conflicts which have accu- 
mulated in the lifetime of his parents will 
sooner or later, to some degree, directly or 
indirectly, be visited upon the child. He 
is bound to be touched by repercussions of 
the struggles his parents may be undergo- 
ing in dealing with their own issues, which 
may include competitive strivings and power 
drives; a tendency to sacrifice spontaneity 
in order to conform to cultural stereotypes; 
irrational self-rejecting attitudes which they 
harbor with respect to their own misdeeds, 
their forebears, their upbringing as children, 
their social origins, their physical appetites; 
unrecognized grievances and grudges against 
their own parents or other authority fig- 


ures; an unwitting tendency to project their 
own feelings upon others; irrational and un- 
perceived endeavors to try to make amends, 
through their behavior as parents, for cir- 
cumstances that have struck them as hurt- 
ful in their own lives. 


Emotional Implications of Infant Care 


The bearing which the handling of a 
child’s feeding, weaning, and elimination 
and his early erotie tendencies might have 
upon his emotional well-being has received 
much attention. Studies in child develop- 
ment have emphasized the importance of 
maturation in determining the level at 
which children are ready to progress from 
one mode of behavior to another in their 
feeding and elimination. Studies of the re- 
sponse of babies to a “self-demand” feed- 
ing arrangement have indicated that the 
child’s own desires may provide a good 
guide to the timing of his feeding and the 
amount and nature of what he is fed. 
As already indicated above, psychoanalytic 
theories have also drawn attention to these 
aspects of child care. 

Theories regarding Early Sexual Hazards. 
According to the Freudian conception of 
early development, the infant is faced with 
possible “aberrations and maldevelopment 
of the sexual function” (1933, p. 135). 
Such maldevelopments may occur in con- 
nection with what Freud has described as 
the oral and the anal phases of pregenital 
development (and also during the phallic 
phase which comes later). In speaking of 
the oral phase, Freud states that the “ero- 
togenie zone of the mouth dominates what 
we may call the sexual activity of this pe- 
riod of life" (p. 135). In the anal phase, 
“anal and sadistie tendencies come to the 
fore,” according to Freud (1933, pp. 135- 
136). Freud and his followers (see, e.g., 
Fenichel, 1945) have described various out- 
comes which they regard as likely to occur 
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if the infant is unduly deprived or frus- 
trated in connection with his oral and anal 
tendencies. 

Unfortunately, for a period of many 
years the followers of Freud were more 
inclined to reiterate these ideas or to draw 
logical deduetions from them than to bring 
evidence to bear upon them, There are, 
however, some statements that can be made 
that touch more or less directly upon the 
issues just raised, and related matters. 

The importance of various aspects of 
early sexual development and of various 
features of child care, including feeding 
and training for bladder and bowel con- 
trol, can best be understood if we see each 
aspeet not simply as a segment of devel- 
opment that might have a peculiar signifi- 
cance of its own but as a feature in the 
larger relationship between the child as a 
growing self and signifieant people in his 
environment, It is by way of their atti- 
tudes toward the child's early sex interests, 
his desire to suck his thumb, his tendency 
to soil and wet himself—as well as by way 
of their attitudes toward all other aspeets 
of his development and behavior—that par- 
ents communicate approval or disapproval, 
express their tendency to be prudish, anx- 
ious, harsh, perfectionistic, and impatient, 
or kindly, accepting, and willing to let the 
child be himself and develop in his own 
good time. : 

According to this view, the basie under- 
lying attitude of the parent is more im- 
portant than this or that practice which 
they adopt in bringing this attitude to bear 
in their dealings with sex, or cleanliness, or 
oral activity, or other aspeets of child care. 

Oral Activity. From the time of birth, 
most infants exhibit oral aetivity beyond 
what is involved in getting food from the 
breast or bottle, Many ehildren (perhaps 
nearly all) suck their thumbs more or less 
during early months of life. 


As time passes, all children use their lips, 
their tongue, and sometimes their teeth in 
exploring the world about them. For a 
time they try to bring almost everything 
into contact with their mouths. They use 
their mouths to examine the taste, the tex- 
ture, the contours, and temperature of 
things. The mouth is for a time, like the 
eyes and ears, an important means of ex- 
ploring the environment. 

There clearly is a drive, inherent or early 
acquired, to use the sucking and mouthing 
mechanism for purposes other than food- 
getting. It is reasonable to assume that 
interference with this absorbing enterprise 
would be frustrating. To interfere with 
his sucking and mouthing is a way of block- 
ing self-expression or (in another manner 
of speaking) a way of opposing his ego. 
To say also that such oral behavior is re- 
lated to sexual development is another mat- 
ter. We ean, of course, include oral be- 
havior under the heading of sexuality by 
the simple linguistie device of defining sex- 
uality so broadly that it arbitrarily includes 
oral behavior, but that merely begs the 
question. 

It has been observed that an increase 
in finger-sucking may occur if a child is 
deprived of the eustomary amount of suck- 
ing that he has enjoyed in connection with 
getting food, as when a bottle feeding is 
dropped from a schedule (Levy, 1928). 
But there are thumb-suckers among chil- 
dren who have been given the freest pos- 
sible opportunity to suck. Moreover, de- 
privation of sucking in connection with 
food-getting does not invariably result in 
thumb-sucking, as shown in studies reviewed 
by Orlansky (1949). In other words, in 
dealing with this aspect of “oral” satisfac- 
tion, we are faced with something far more 
complicated than what is involved in de- 
priving or not depriving a child of oral 
activity in connection with his feeding. 
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We do not have to saddle a sexual sig- 
nificance on to oral behavior in order to 
establish its importance, The very fact that 
the child undertakes sucking and mouthing 
so assiduously is enough to establish its 
importance from his standpoint. And now 
if we bring sharp disapproval, punishment, 
and forcible restraint to bear upon the child 
to eurb his eagerness for oral activities we 
are, to a degree, punishing and thwarting 
(and perhaps even rejecting) him. Some- 
thing very important in the child’s rela- 
tionships with significant people in his en- 
vironment oecurs by way of their response 
to his sucking activities. Sucking in a sense 
becomes the focal point of unpleasant inter- 
personal relationships (if we may borrow 
terminology from Sullivan, 1947). Again, 
a child’s sucking activities may become the 
object or target of the kind of harsh treat- 
ment from his elders which may operate 
as a factor in the causation of anxiety. 
What thus is done to the child in the con- 
text of his sucking activities is the signifi- 
cant thing, this writer believes, whether or 
not we also choose or refuse to regard oral 
activity as something tied to a so-called 
“pregenital” phase of sexual development. 

Breast Feeding. According to one school 
of thought, breast feeding is more condu- 
cive to emotional health than bottle feed- 
ing. Anna Freud and Burlingham (1944) 
put it quite simply: “Breast fed babies are, 
of course, better off than bottle-fed babies” 
(p.12). According to Harnik (1930), bot- 
tle-fed babies are frequently liable to suf- 
focation during feeding and suffer anxiety 
as a consequence. In a review of numer- 
ous studies bearing upon this problem, Or- 
lansky (1949) points out that, although a 
baby who receives individual care from his 
mother has obvious advantages, the asser- 
tion that breast-fed babies are invariably 
better off than bottle-fed babies remains un- 


proved. 


It has also been proposed that breast 
feeding might have a bearing on a child's 
emotional development on the theory that 
the practice of cutting out breast feeding 
might be a form of rejection. The evi- 
denee on this matter, as reviewed by Or- 
lansky (1949), is not unequivocal. The fact 
that a categorical answer is unwarranted on 
the basis of present evidence is emphasized 
by findings in a study of 60 babies in three 
groups of 20 each, one fed by cup, one by 
bottle, and one by breast, during the first 
10 days of life (Davis, Sears, Miller, and 
Brodbeck, 1948). 

If we could get to the bottom of this, 
we probably would find that it is the over- 
all quality of the parent-child relationship 
rather than the particular feeding practice 
as such that is the important thing. It 
is possible for a breast-feeding mother or 
a bottle-feeding mother to be affectionate 
or lacking in affection; she can be relaxed 
and able to enjoy her child, or tense, anx- 
ious, and impatient. The feeding situation, 
perhaps more than any other single situa- 
tion, brings the child into frequent close 
contacts with the parent, and it is by way 
of contacts that a mother communicates 
her attitude toward her child, whether the 
manner of feeding happens to be by breast 
or bottle. 

Weaning. We can assume that weaning 
must be a frustrating and, at least for the 
time being, a very unpleasant experience. 
For this reason, weaning from either breast 
or bottle might be regarded as possibly 
having an important bearing on a child's 
emotional development. According to Pear- 
son (1931), when the breast is withdrawn 
the nursing infant fears it will never be 

10ne more point regarding this: according to one 
theory, à woman's refusal to breast-feed (when 
otherwise all is opportune) may be a symptom of an 
attitude of rejection of her female rôle and thus a 
symptom of self-rejection. But in these terms, again, 
it is the underlying attitude, not the manner of feed- 
ing, that. is crucial. 
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returned, In commenting on breast feed- 
ing and weaning, Orlansky (1949) speaks 
of the lack of experimental data. 

Training in Bladder and Bowel Control. 
The work of MeGraw (1940) and of Gesell 
and Ilg (1937) emphasizes the fact that it 
takes time for the child to mature organ- 
ieally to the point where*he is able and 
ready to exercise voluntary control over his 
bladder and bowels. In the light of such 
studies, advice to the effect that toilet train- 
ing should begin at the age of 3 months or 
6 months, or even earlier, is absurd. It is 
reasonable to suppose that many children 
have suffered ill effeets when parents have 
tried to establish *early control" by coer- 
cive methods. A study by Huschka (1942) 
of problem children in a hospital suggests 
that children who have been “coercively” 
trained might tend to show symptoms such 
as constipation, fear, and rage more than 
children who have been trained with better 
regard for their comfort. 

But here (as in connection with feeding 
and sucking) the effects of methods of train- 
ing should be considered in the light of the 
total situation of which they are a part. 
When we find parents who insist on try- 
ing to hurry the child’s bowel and bladder 
control we probably also will find that this 
is only one detail in a larger pattern of 
insistence on cleanliness, orderliness, and 
conformity to a variety of rigid cultural 
standards, Some such parents probably 
also try to hurry other features of devel- 
opment, The parent’s desire to hurry the 
child in the process of getting housebroken 
may represent, for example, an expression 
of an attitude of self-rejection on the par- 
ent’s part: he cannot tolerate the part of 
his nature that is, as he sees it, filthy with 
excrement, and so he must hurry the child 
over the hurdle of being a soiled child. 
Again, the parent’s compulsion to hurry 
the child may be an expression of a larger 
compulsive tendency to prove that he can 


get things done in a hurry. It is possible, 
even, that this pressure may be an expres- 
sion of a compulsive competitive tendency 
in the parent: if ordinary babies can get 
the dry habit by the age of 2 or 3, his 
child should be able to beat this average 
by several months. 

Mothering. Writings about early devel- 
opment repeatedly reiterate the age-old be- 
lief that mother love is an important thing 
for the child, From the time of birth 
babies show a desire for human company 
and human contact beyond the contacts 
that are incidental to feeding and other 
aspects of physical care. Levy (1986) has 
used the expression “primary affect hunger" 
to denote a child’s need for maternal love 
and other feelings involved in the mother- 
child relationship, The fact that under cer- 
tain conditions infants may show extreme 
symptoms of depression when suddenly sepa- 
rated from their mothers has been noted 
by Spitz (1946). Studies bearing on the 
large subject of parent-child relationships 
will be noted in a later section, but we are 
interested here briefly in mothering from 
the point of view of the special hazards of 
infancy. 

The view that lack of proper mothering 
may have dire consequences in the child’s 
life has been emphasized by Ribble (1943), 
who reiterates a number of concepts which 
Freud forcefully set forth several decades 
ago. Brodbeck and Irwin (1946) found 
that even during the first 6 months of life 
children in an orphanage made fewer and 
less varied speech sounds than children of 
high or low socio-economic status who were 
being brought up by parents in their own 
homes. Other studies, which will be re- 
ferred to at a later point, indicate that 
other features of development also are likely 
to proceed best in a situation in which 
friendly human relationships prevail. 

Moreover, as Bühler (1933) observed and 
as Spitz and Wolf (1946) later pointed out, 
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there is likely to be an emotional coloring 
in the infant's first awareness of diserimi- 
nation of a fellow human being. In con- 
nection with the development of auditory 
perception, according to Bühler *. . . there 
occurs from two months on a specific re- 
action to the human voice in all its modi- 
fications, and that is smiling. The two- 
month-old infant, in fact, smiles occasion- 
ally at the sound of the human voice, even 
though at this age he does not smile in 
response to other stimuli” (p. 376). 

In a study by Dennis (1938, 1941) two 
babies from birth to the age of 7 months 
were kept under conditions of extreme so- 
cial isolation. Human contacts were re- 
strieted to a minimum, and no one played 
with the babies, or fondled them, or talked 
to them, These babies showed a record 
of early development very much like that 
of infants in a normal environment. They 
even responded affectionately when a stolid 
experimenter eame to observe them. A 
study by Danzinger and Frankl (1934) also 
suggests that babies may show a high de- 
gree of social responsiveness when given the 
opportunity even though they have spent 
several months early in life in a situation 
that provided less human contact than 
babies usually enjoy in our culture. 

The studies just cited leave several ques- 
tions unanswered but they suggest that the 
effect on a baby of being deprived of his 
mother (at an age when he is old enough 
to notice) may be influenced by several 
variables. The child’s response may de- 
pend in part on what he has become ac- 
customed to expect or to go without. The 
disturbing effect of separation from the 
mother probably also will be influenced by 
the extent to which the child already has 
a disposition to be anxious. Babies seem 
to differ not only in the extent to which 
they become accustomed to much or little 
contact with one person (the mother or 
mother substitute) but also in the extent 


to which they are given much or little op- 
portunity, from an early age, to learn to 
expect affectionate treatment or unkindness 
when in the care of many different per- 
sons. The disturbing effect of loss of the 
person who hitherto has played the mother 
róle, as described so movingly by Spitz 
(1946) and Ribble (1941), should probably 
be interpreted in this light. It seems to 
the writer that we need to be guarded in 
our interpretation of the limited systematic 
data we have on this extremely important 
topic. 

Important recent contributions concern- 
ing the bearing of emotional relationships 
with others on the emotional health and 
personality development of the young child 
have been offered by Horney and Sullivan. 
We will refer to these later. 

Observations regarding Fragility and Har- 
dihood of Infants. The fact that the child 
is physically weak and helpless is obvious, 
and many writers take it for granted that 
he is also psychologically more fragile than 
an older person. 

The young child is weak, it is true, but 
there also are certain protective features in 
his make-up. 

He is defenseless against many of the 
calamities of life, but it is also true that 
the infant does not have the intellectual 
ability to perceive their implications to the 
same degree as does an older person, 

While the infant can be aroused to in- 
tense excitement by an immediate threat, 
he can also stage a quicker recovery. He 
seems to be able to shift more readily than 
an older person from anger and tears to 
affection and laughter. Infants do not ap- 
pear to have as strong a perseverative tend- 
ency in their emotional behavior as older 
persons. 

Although the infant does not have the 
ability of an older person to protect him- 
self from harm, it also is probable, on the 
other hand, that he has a greater capacity 
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for self-repair. Anderson (1948) reviews 
findings which indicate that the healing 
rate of physical wounds is faster in chil- 
dren than in adults, and he suggests that 
there is no reason to assume that the op- 
posite would hold true with respect to psy- 
chological wounds. 

Moreover, there are many findings which 
show that the infant, even at a tender age, 
is not a creature whose emotional life is 
completely at the mercy of episodes occur- 
ring in the environment, Several studies 
have shown that children show a high de- 
gree of consistency in the individual or 
characteristic ways of responding that mark 
them as distinct personalities, and that there 
is a great deal of toughness in their ability 
to preserve their integrity (see, e.g., Shirley, 
1933, 1941; Gesell and Thompson, 1941; 
and reviews by Anderson, 1948; and Jersild, 
1947). 

Most important of all, from the point 
of view of the child's safety, is the dy- 
namic nature of the life he lives from day 
to day and of the forces of growth that 
are eonstantly at work. He is continually 
interaeting with his environment. His life 
from day to day involves a vast amount 
of learning, a vast amount of forgetting. 
New abilities emerge; new experiences be- 
fall him; and different currents in his life 
interact upon each other in changing ways. 
His curiosity leads him into experiences that 
bring him to grips with his fears. New 
impulses that come into play as new abili- 
ties emerge make old satisfactions obsolete 
or give new powers that take the sting out 
of old frustrations and enable him to satisfy 
continuing needs in new ways. 

While these factors help the child in de- 
fending himself against harsh features of 
his environment, circumstances may inter- 
fere with the process of learning by which 
the child normally revises his emotional at- 
titudes in keeping with the changing reali- 
ties of life. This can be seen when an 


emotional attitude keeps persisting even 
though the occasion which aroused it has 
long since passed, as when a child retains 
an attitude of hostility, suspiciousness, and 
defensiveness even after he has come into 
friendly hands. Circumstances which pro- 
duce an overwhelming emotional reaction 
in early childhood may singly, or cumula- 
tively over a period of time, have a pro- 
found and long-continued effect on the 
child’s way of life. At an early age, for 
example, as documented in a striking man- 
ner by observations in an orphanage (by 
Skeels et al., 1938), children who have to 
shift for themselves without parental affec- 
tion and proteetion may acquire attitudes 
of distrust and defensiveness which carry 
over into their responses to friendly people. 
In observations of older children Redl and 
Wineman (1951) graphically show how dif- 
fieult it is for children who have suffered 
from neglect and abuse to become accus- 
tomed to the opportunities offered by a 
friendly environment. 

It seems reasonable to assume that, the 
more strongly an emotional attitude (such 
as reacting to others with hostility or fear) 
has become established, the more difficult 
it will be to modify it, the more difficult 
it will be to apply the attitude diserimi- 
natingly, and the stronger will be the tend- 
ency to take the attitude for granted, to 
defend or rationalize it, and to build a 
consistent charaeter strueture around it. 
Moreover, as time passes, a vicious circle 
is established, for if a child is suspicious 
and hostile toward other people many of 
them will respond to him in kind and thus 
prove (as he sees it) that his defensive at- 
titude is well grounded. 

The fact that the experience in infancy 
may leave a strong trace is shown in 
studies of animals. J. MeV. Hunt (1941) 
found that rats subjected to feeding-frus- 
tration in infaney were more likely to hoard 
food when again subjected to such frustra- 
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tion as adults than rats whieh had been 
frustrated at a later stage of "childhood," 
or not at all. Effects of infantile experi- 
ences on the way adults respond under 
stress is shown in another study of rats 
by Wolf (1943). When required to com- 
pete for food (after previously being fed 
individually) animals that had been deaf- 
ened for a time in infaney frequently lost 
in competition at the adult level when the 
signal was a sound, and those that had 
been blinded for a time frequently lost 
when the signal was a light. In other 
words, depending upon the kind of limita- 
tion they had suffered in infancy, the ani- 
mals now, under stress, were inhibited in 
their hearing or seeing. They retreated, so 
to speak, to an outmoded form of behavior 
(not seeing or not hearing) which had pre- 
vailed for a time during the infancy pe- 
riod. 


FACTORS INFLUENCING 
EMOTIONAL RESPONSE 


There are certain broad considerations 
which must be taken into account in study- 
ing the emotions of children at any age 
level. 


Individual Differences 


Practically all studies of young children 
directly or by implication emphasize the 
fact that children differ greatly in emo- 
tional susceptibility and responsiveness. 
Shirley (1933), for example, deseribes dif- 
ferences in timorousness and irritability that 
appear early in infancy and persist through- 
out later months. A later study by Neilon 
(1948) of the children originally studied 
by Shirley indicates that there is a very 
strong likelihood that temperamental quali- 
ties which a person displays in early child- 
hood will continue to characterize him in 
later years. 


The Rôle of Maturation 


Many studies have stressed the fact that 
a child's susceptibilities change as he ma- 
tures and that the concept of conditioning 
alone does not explain these changes or the 
emergence of new or changed emotional re- 
sponses as a child grows older. Bühler 
(1930), for example, describes the manner 
in which new occasions for delight occur 
as the child becomes able to undertake 
new performances. Similarly, the develop- 
ment of a child's ability to discriminate 
and perceive will render him responsive to 
stimuli to which he was impervious at an 
earlier time (Shirley, 1933; Jersild and 
Holmes, 1935a). 

Gesell (1929) deseribes the manner in 
which fear “waxes and alters with growth”; 
he maintains that “this pattern is as much 
the produet of organie growth as the vari- 
ous stages in the elaboration and perfec- 
tion of prehension" (p. 656-657), and he 
illustrates with a deseription of reactions 
shown at different age levels by an infant 
confined in a small pen. In an earlier 
study, H. E. Jones and M. C. Jones (1928) 
noted changes with age in response to a 
large harmless snake. They point out that 
“ . . the arousal of fear depends not only 
upon situational changes, but also upon the 
individual’s general level of development. 
... As a child develops . . . new things 
startle him because of his new perception 
of the fact that they are new and unusual” 
(pp. 142-143). 

The varying effects of a given event as 
children grow older can also be noted in 
occasional shifts in emotional response. At 
about 5 to 8 months, for example, a hun- 
gry but hitherto relatively calm infant may 
show signs of anger if there is a momen- 
tary delay in his feeding after he has caught 
sight of the bottle, but at about 8 or 9 
months and in the same circumstances a 
child may show signs of pleasant anticipa- 
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tion rather than anger (Bühler, 1930) if 
the delay is brief. Other examples of 
changes that occur in the process of ma- 
turing will appear in later sections, 

Obviously, learning is one factor in chang- 
ing reactions such as those described above. 
The point remains, however, that the re- 
action to a situation will depend not simply 
upon the cumulative or spreading effects of 
specific emotional stimuli that have gone be- 
fore but upon the changes in capacity and 
changes in scope of behavior that are as- 
sociated with growth. 


Differentiation of Early Expressions as 
Related to Growth 


The development of facial expression of 
emotion offers an opportunity to study in- 
herent and acquired features of emotional 
patterns. In a study by Goodenough 
(1931a) judges were shown photographs of 
a 10-month-old child. These photographs 
were taken under relatively mild conditions 
designed to elicit various emotional states. 
The judges correctly identified the situation 
or emotion depicted by various photographs 
in 47.4 per cent of the instances, as against 
a chance expectancy of only 8.3 per cent 
of correctness. According to Goodenough, 
“The findings suggest that however greatly 
the overt expression of emotional states may 
be inhibited, modified or intentionally as- 
sumed in the social relationships of adult 
life, the language of expression is never- 
theless built upon a core of native reac- 
tion patterns which appear at so early an 
age that can hardly be ascribed to train- 
ing" (p. 101). Findings in keeping with 
this conclusion are also reported by Goode- 
nough (1932) in a study of a 10-year-old 
child who had been blind and deaf from 
the time of birth. Darwin (1913) earlier 
reported that the expressions of the blind 
resemble those of persons who can see. 


Photographs snapped at opportune mo- 
ments were utilized by Thompson (1941) 
in a study of the facial expressions of emo- 
tion exhibited by 26 blind and 29 seeing 
children aged 7 weeks to 13 years. Pat- 
terns of emotional response similar to those 
designated as anger, sulkiness, annoyance, 
and sadness in seeing children were also 
exhibited by blind and deaf-blind children, 
but such responses did not occur as uni- 
formly among the blind as among the see- 
ing. Thompson concludes that the facial 
expressions exhibited by the blind “seem to 
be maturational since there is no other ob- 
vious way in which they could have been 
brought about.” On the other hand, the 
effects of mimicry, as distinguished from 
maturation, appear in certain stylized ex- 
pressions exhibited by older seeing children. 

In a study by Fulcher (1942) brief mo- 
tion pictures were taken of 118 seeing and 
50 blind children while they were volun- 
tarily expressing happiness, sadness, anger, 
or fear. The seeing differentiated more 
sharply than the blind between expressions 
of different emotions, but the differentia- 
tions the blind did show were like those 
shown by the seeing. 


The Róle of Learning 


The fact that emotional behavior is modi- 
fied through learning and that emotional 
responses become associated with new situ- 
ations through the process of conditioning 
is obvious from everyday observation, and 
it has been emphasized in experimental 
studies. The classic study in this field is 
Watson's work (Watson and Rayner, 1920) 
with a little boy called Albert. When 
first presented with a white rat, Albert 
showed interest and euriosity, but as his 
hand touched the animal a loud noise was 
sounded which caused Albert to be startled 
and to withdraw. After several repetitions, 
Albert no longer reached for the rat but 
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shrank and showed evidences of fear at the 
sight of the animal. 

The concept of conditioning as applied 
in research work with children so far does 
not, however, per se provide a guide for 
predicting under what circumstances con- 
ditioning is likely to “take” in a labora- 
tory setting or in everyday situations (Val- 
entine, 1930; English, 1929; Jersild and 
Holmes, 1935a; Bregman, 1934). 


Widened Scope of Effective Stimuli 


The younger the child, the more his emo- 
tions tend to be aroused by tangible events 
that impinge directly upon him. As he 
grows older he becomes increasingly respon- 
sive to signs and symbols that betoken fur- 
therance or hindrance of his welfare and 
his wishes, and more and more of his emo- 
tional reactions concern anticipated events. 
Also, of course, as a child grows older, 
emotions become associated with an enlarg- 
ing repertoire of activities, plans, and in- 
terests, and he becomes increasingly able 
to entertain lingering or recurrent fears, 
joys, and resentments. As Lund (1940) 
puts it, with added maturity there is an 
increase in objects and situations that have 
emotional value. 

When the child is on the threshold of 
new experiences or achievements he may 
for a time react emotionally to situations 
that subsequently are “laid by." Each new 
hurdle in the child's development, or in 
his impact with new environmental condi- 
tions, may for a time provide a thrill or 
offer a hazard, 


Differentiation in Expression 


Differentiation of overt expressions of 
emotion is especially noteworthy during 
the first year of life, but there are many 
further elaborations after the first year m 
nuances of facial, vocal, and postural ex- 
pression. 


In the display of anger, for example, 
Goodenough (19315) notes that: “With ad- 
vancing age behavior during anger becomes 
more overtly directed toward a given end. 
At the same time the primitive bodily re- 
sponses of the infant and young child grad- 
ually become replaced by substitute reac- 
tions of a somewhat less violent, and more 
symbolie character." 

The lengths to which the substitution of 
other forms of expression have gone by the 
time of maturity are indicated in a study 
by Richardson (1918), who found that, in 
about 600 instances of anger reported by 
12 adults, no blows were struck “except 
with those persons who have the correction 
of children.” A shift from overt expression 
to more subtle or disguised reactions is 
noteworthy also in the case of fear. As a 
result of such changes it becomes increas- 
ingly difficult to detect and to understand 
the child’s emotions as he grows older. 

The fact that a child sometimes will re- 
veal his feelings in make-believe settings 
or play situations has increasingly been 
taken into account in the use of projective 
methods and play technique in the study 
of children. 

The decline with age in frequency of 
emotional outbursts does not, of course, de- 
pend solely upon the development of the 
inhibitions, gradations, and the substitu- 
tion of less overt responses. It arises also 
in part by reason of changes in the charac- 
ter of the emotion. Persisting apprehen- 
sions, resentments, and pleasant anticipa- 
tions cannot so appropriately be expressed 
by outbursts such as may occur in an epi- 
sodie response to a concrete happening. 

Decline in Crying as an Expression of 
Emotion. Crying at first usually occurs in 
connection with bodily movement, but by 
the age of 6 months crying may occur with- 
out the accompaniment of such movements 
(Bühler, 1930). In a study of 61 children 
during mental and physical examinations 
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throughout the first year of life, Bayley 
(1932) found that children eried an average 
of 15 per cent of the total examination 
time. In the early months erying resulted 
mainly from internal eauses, but in later 
months factors in the external environment, 
such as strangeness of place or persons and 
continued handling, beeame increasingly 
potent. 

A sharp decline with age in erying in con- 
nection with preschool children's social con- 
tacts and in their conflicts with one an- 
other has been noted in several studies 
(Brackett, 1934; Jersild and Markey, 1935). 
Tt has also been noted that at the preschool 
level crying occurs less in response to the 
child's own falls and bruises than as an ex- 
pression of anger when a child is hurt or 
thwarted by someone else (Ding and Jersild, 
1932). Ricketts (1934) found in a study of 
preschool children that erying occurred 
relatively more often in connection with 
anger at home than at school. Blatz, Chant, 
and Salter (1937) found a relatively high 
incidence of erying in a situation for the 
feeble-minded where there was less disap- 
proval of erying in publie than usually pre- 
vails in other situations. 

In a study by J. Bell (1943) in which 
about a hundred children aged 3 to 8 years 
were observed during dental treatment, ery- 
ing was displayed by only 25 per cent of 
the children, and 51 per cent of them smiled 
or laughed. There were no significant dif- 
ferences between boys and girls in their 
tendency to cry during dental treatment. 
At the adult level, however, Landis (1924) 
found that women cried more often than 
men in trying experimental situations. 


DEVELOPMENTAL CHANGES IN THE 
INTERLPAY OF THINKING AND 
FEELING 


Although thinking and feeling are intri- 
eately interwoven it is useful in studying 


emotional development to make a distine- 
tion between them. One of the most baf- 
fling problems in connection with the devel- 
opment of human beings is the problem of 
achieving a harmonious and productive in- 
tegration of the individual's intellectual 
powers and his emotional capacities. Fail- 
ure to achieve such integration appears, for 
example, when a person is subject to irra- 
tional emotional states, lacks insight into 
his fears and hostilities, or is governed by 
“unconscious” forces, In the present chap- 
ter we cannot presume to go deeply into 
this important topic, but we will touch 
upon certain aspects of it that pertain espe- 
cially to the growing child. 


Theories Regarding the Priority of 
Thinking and Feeling 


Here we may properly elaborate a bit on 
an issue raised at an earlier point, namely, 
whether we may regard emotion as the 
prior and psychologically more primitive 
form of experience in human development. 
As noted previously, there are writers who 
assume that the child has a practically un- 
bounded capacity to feel while he still has 
a very limited capacity to perceive or to 
think. Searl (1932) speaks of the child as 
one who is frequently, easily, and com- 
pletely overwhelmed by his own feelings 
before he has anything but a weak sense 
of any other reality and before explanation 
or reasoning is possible and while means 
of communication are lagging behind the 
strength of his desires, This doctrine is 
strongly reaffirmed by Isaacs (1933) when 
she maintains that “the sense of guilt, or, 
more strictly, the deeper anxieties that rep- 
resent the primitive forerunners of the sense 
of guilt, do develop spontaneously in the 
child’s mind whatever be the precise nature 
of his educational experiences . . , in its es- 
sence, the sense of guilt is inherent in the 
fundamental interactions between human 
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mental strueture and inevitable early ex- 
periences” (p. 371). 

The most systematie presentation of the 
view that the ability to use the intelleet by 
way of sustained thinking, awareness of 
one's own mental processes, and reasoning 
in terms of cause and effect lags behind a 
more primitive form of mental activity in 
a child's development has been offered by 
Piaget (1928, 1930, 1932). In accord with 
Freud, Piaget maintains that Lustprinzip is 
prior to Realitdtsprinzip; thought serves 
desire before it serves truth (1928). There 
is an inborn unconsciousness of thought to- 
ward itself, according to Piaget. For many 
years the child is incapable of detached 
awareness of his thought processes; he is 
not bound by logical necessity; he is not 
conscious of guiding factors in his own 
thoughts. Piaget distinguishes between 
logical thought, which is social, communi- 
cable, and guided by a need for adapting 
to others, and autistic thought, which is 
incommunicable, indifferent to truth, and 
unconscious to itself and of the affective 
factors by which it is guided, and states 
that the child’s way of thinking occupies 
a place situated between the autistic and 
the social (1928, p. 205), Piaget calls this 
way of thinking “egocentric.” 

It is not until after the age of 7 or 8 
that a child begins to grow conscious of his 
reasoning process, according to one of 
Piaget's studies. Until this age the child's 
picture of the world is always “moulded on 
his immediate sectional and personal point 
of view” (1928, p. 248). According to the 
same report, it is not until age 11-12 that 
“formal thought” appears when the child 
“eomes to reason about pure possibility” 
(p. 251). According to Piaget, a child's 
egocentrism not only makes him uncon- 
scious of himself (under the age of 7-8) 
but also keeps him from being aware of the 
phenomenon of thought as a subjective phe- 
nomenon and it prevents him from estab- 


lishing the exact limit between his own ego 
and the external world. 

Although Piaget’s discussion centers pri- 
marily on the nature of the child's logic 
rather than on the feelings involved, we 
may probably infer, if Piaget's account is 
true, that the child would have just as much 
diffieulty, if not more, in understanding his 
feelings as he has in understanding his 
thoughts. So construed, Piaget’s conclu- 
sions lead to a gloomy view of the ability 
of the human being, in his formative years, 
to achieve an integration of intellectual 
awareness and feeling and to bring cogni- 
tive processes to bear on forces which in- 
fluence his way of life. 

In discussing what he calls egocentricity 
in children’s thinking, Piaget has identified 
important truths, but he has overstated 
them by far. “Egocentrie” thinking of the 
kind described by him oceurs in children at 
all age levels, and also in adults. But, as 
many inyestigators have shown, Piaget 
greatly underestimated the capacity chil- 
dren have for logical, causal, and socially 
communicable thinking from a relatively 
early age (see, e.g., Dennis, 1942b; De- 
shaies, 1937; Deutsche, 1937; Hazlitt, 1929; 
MeAndrew, 1943; Oakes, 1946). 

The possibility that a prelogieal stage 
of thinking, such as has been proposed by 
Piaget, might exist but at an earlier age 
than Piaget has set or than has been cov- 
ered by other investigators who have tested 
Piaget's conclusions was explored by Dennis 
(19425) in a study of a bright child from 
the time the youngster began to talk until 
the age of 6 years. Dennis found that at 
the age of 3 the child gave many answers 
concerning the nature and cause of things 
that conformed to Piaget's expectations, 
but by the age of 6 many of these had been 
changed. 

In other words, we may conclude that 
children at an early age (probably from the 
time when they are able to reveal the na- 
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ture of their thoughts) are capable of log- 
ical and socially communicable thought 
about things and the nature of things to a 
far greater extent than Piaget has pro- 
posed. These findings do not tell us at 
what age and to what extent the young 
child is able to think about his own feelings. 

Here is an area where there is great need 
for research. Stated in broad terms, we 
might ask, at approximately what level of 
development is a ehild able to be aware of 
himself, able to examine his own feelings, 
able to begin to bring his intelligence to 
bear on emotional currents in his life? With 
this we might raise another question: At 
about what level of development is it pos- 
sible to help the child to cultivate his ability 
to take stock of himself? These questions 
have fateful implications for human happi- 
ness. A vast amount of human misery 
would be obviated if children could be 
helped to understand themselves and oth- 
ers—if they could be helped to achieve bet- 
ter understanding of emotional forces in 
their lives. As matters now stand, a large 
number of children do not seem to achieve 
a healthy integration of their cognitive and 
affective resources. Many from an early 
age use their intellectual abilities (includ- 
ing their capacity for imagining) to support 
or defend irrational attitudes of hostility, 
anxiety, and inferiority. The intellect often 
serves the purpose of self-deception rather 
than self-enlightenment. 

Lag in Self-Inquiry. Even if we could 
establish the position that children have 
more capacity for understanding their feel- 
ings than we have generally assumed, we 
would still have the problem of finding how 
best this ability might be cultivated and 
put to use. Elsewhere the writer has set 
forth the view that in our training of chil- 
dren at home and at school we tend to en- 
courage them to ignore and to evade op- 
portunities for testing and cultivating what- 


ever capacity they may have for growth 
in self-understanding (Jersild, 1951, 1952). 

In the normal course of events, it occurs 
to very few children until about the time 
of adolescence to mention a desire to un- 
derstand or to cope with their own emo- 
tional problems when they reveal wishes or 
what they are interested in studying or 
learning more about (Jersild, Markey, and 
Jersild, 1933; Jersild and Tasch, 1949). 
Even at the high school level, an expression 
of such an interest in self-understanding is 
rare unless the school has encouraged it 
So it is, for example, that even late in 
childhood it will not occur to children who 
suffer from troublesome fears to wish for 
the strength or insight to cope with them 
or to express an interest in finding out what 
makes people afraid. 

Interaction of Intellect and Feeling. 
Some writers take the position that emo- 
tion is the forerunner, the pacemaker, in 
intellectual activity. Here again we may 
cite Isaacs (1933): “It is the child's first 
experience of instinctual frustration, of un- 
satisfied longing for food in the intervals 
between satisfaction, which provides the 
first stimulus to his appreciation of the ex- 
ternal world" (p. 288). This particular 
statement may be true, but, in the judg- 
ment of this writer, it is only part of the 
truth. A child's emotions influence his 
perceiving and thinking. But a child's abil- 
ity to perceive and to think also influence 
his emotions. 

A child's fear of unfamiliar things when 
he has reached the ability to discern what 
is strange illustrates the impact of percep- 
tual development on emotional behavior. 
It might be argued that this illustration is 
not sound: the response to the stranger 
may not be in the form of a sequence of 
perceiving and then fearing, but, rather, 
the perceiving and fearing perhaps should 
be regarded as features of a larger unitary 
response. Even granting this, it would be 
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arbitrary to reverse the order and assume 
that the primary response to strangeness 
was fear and out of this arose the percep- 
tion of strangeness. Children often give 
evidence of new forms of intellectual dis- 
crimination without revealing fear. In 
other words, unless we arbitrarily read fear 
into the response, or perform a linguistic 
trick, we could not state that fear is here 
antecedent to perception. 

Many studies have shown that what a 
person perceives is influenced by his needs 
and values. When shown ambiguous pic- 
tures a hungry person may see them as pic- 
tures of food. The perceiver tends to select 
or to notice the features that are in line 
with his attitude. For example, a person 
who would like to move to another place 
reads advice from a friend in that place as 
though it said, “Stay here,” instead of the 
actual words, “Stay there” (meaning where 
he now is). 

Among those who have studied these 
phenomena are Bartlett (1932) and Ed- 
wards (1941). Lund (1925) found high 
relation between belief that a proposition 
was true and a wish that it should be true. 

According to a summary by McKillop 
(1952), the following generalizations con- 
cerning the effect of attitude seem reason- 
ably well established, at least under certain 
conditions: (1) perception reflects the in- 
dividual’s attitudes; (2) material that con- 
forms to one’s attitude is more easily 
learned and retained than material that is 
in opposition to one’s attitude; (3) attitude 
influences one’s judgments and one’s ability 
to reason logically; (4) the more ambiguous 
and unstructured the stimulus, the more 
important is the rôle of attitude. 

In a study of the relationship between 
the reader's attitude and certain types of 
reading response, McKillop used 512 elev- 
enth-grade students in 22 classes in three 
high schools in the New York area, repre- 
senting a heterogeneous population with 


people differing in socio-economic status and 
in racial composition, and she presented 
passages dealing with Negroes, Communism, 
and Israel. The topics were presented in 
a biased way but in a manner that appeared 
more or less plausible. She found that when 
the questions in the tests dealt with exactly 
the specifie details presented in the pas- 
sages the students as a group were able to 
look for the right answer and to give an- 
swers based upon what the passage said. 
When the questions required the reader to 
make inferences, to read a little between 
the lines, most students were still able to 
answer on the basis of the passage, but ex- 
ceptions became more frequent and wrong 
choices tended to be in the direction of atti- 
tude. When, however, the questions were 
so worded that there was no “right” an- 
swer and there was an opportunity, for 
example, to make a judgment regarding the 
justification for Arab objections to Israel, 
or to make a prediction concerning the re- 
sults of overthrow of the Communist gov- 
ernment, attitudes of the students became 
important faetors in determining their an- 
swers. “Although the spirit of the passages 
was quite clear with regard to these issues, 
and although students were directed to an- 
swer on the basis of the passage, it became 
increasingly difficult for the students to 
distinguish between the general spirit of the 
passage and how they felt about it” (pp. 
80-81). 

The influence which emotion may exert 
over thinking has been expressed very ef- 
fectively by Murphy (1945), who states 
that, whenever the task is objective and in- 
telligence free, man can remake the order 
of his world. “Yet on points concerning 
his own nature, where his impulses have 
beclouded the process of his thinking, he 
still relies on exhorting, moralizing and ar- 
gument. . . . The towering genius of a 
great scientist often lapses into childish 
babblings as he turns to problems in which 
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his personal desires give strueture to his 
thoughts" (p. 2). 

Examples of the way in which children's 
intellectual grasp of a situation influences 
their emotional response to it are offered by 
observations concerning the reactions of 
older and younger children to events con- 
nected with war (Kimmins, 1915-1916; 
Despert, 1942; for a review of other studies, 
see Jersild and Meigs, 1943). Children of 
about beginning school age react to war 
more on a perceptual level than do older 
persons, As children become older, they 
react increasingly on a conceptual level. 
The older child, for example, is able to ap- 
preciate the effects of an air raid not sim- 
ply in terms of the destruction that lies be- 
fore his eyes but also as a frightening sign 
or omen of a policy of destruction which 
the enemy might carry out in the future. 

The bearing of intellectual development 
on emotional behavior is also shown in the 
fact that; there are certain differences in the 
emotional behavior of bright and dull chil- 
dren. F. B. Holmes (1935) found that 
brighter children at the age of 2 or 3 
were susceptible to conditions which even- 
tually arouse fear in many children to a 
greater extent than less intelligent children 
of the same age. Holmes found correla- 
tions ranging from .50 to .53 between IQ 
and “fear scores" (the more fear shown, the 
higher the score) in the age range from 24 
to 35 months; in the range from 36 to 47 
months, the correlation was .18; and at the 
4-year level, it was .10. She pointed out 
that her findings indicate that the more 
intelligent child seems to develop certain 
fears earlier than the less intelligent. child. 

Evidence that brighter children at older 
levels might also be more sensitive to things 
that might endanger them is reported in a 
study by Boston (1939) of children under 
9 years of age, including a group with an 
IQ range of 90 to 104 and another with a 
range from 115 to 154, whose records were 


studied from the point of view of a psychia- 
trist’s opinion concerning each child's fan- 
tasies and fears. A few of the bright chil- 
dren fitted the theory that superior intelli- 
gence is accompanied by greater awareness 
of danger. Moreover, in the average chil- 
dren, the negative factors in the home that 
seemed to contribute to fear (such as re- 
jecting or neurotic parents, conflict between 
parents, frightening experience, or physical 
factors around which fear centered) were 
more pronounced and more overtly appar- 
ent than in the brighter children, 

The relation between intelligence and 
anger has been examined by Meltzer (1937). 
He found that anger and intelligence were 
closely related in a feeble-minded group 
(the correlation was .65). Imbeciles were 
more susceptible to anger than idiots, and 
morons were more susceptible than im- 
beciles. On the other hand, in a college 
group with an intelligence range from low- 
average to near “genius” the correlation 
was practically zero. The anger reactions 
of individuals at all levels of intelligence 
were found to be largely nonadaptive. 
When after-effects of anger were examined 
from the point of view of finding trends to- 
ward “dissociation” or “integration” the 
differences between groups at different lev- 
els of intelligence were small. 

Other things being equal, we might ex- 
pect the child with greater intellect to have 
more emotional scope. He is better able 
to perceive both the tragic and the comic in 
life about him; more able to sense and to 
fear the omens of future calamity and more 
able, also, to anticipate in feeling and in 
thought the future consummation of his 
hopes. He is able to acquire a wider range 
of interests which the circumstances of life 
may block or bless. But other things are 
not equal. The bright along with the dull 
May acquire attitudes at any stage along 
the course of development which put walls 
around their intellect. The child with a 
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high IQ, like the professor with a Phi Beta 
Kappa key, may use his intellect, to defend 
a bias and thus close the door to experiences 
that might enlighten or enrich his emo- 
tional life. Again, the bright person may 
be as vulnerable as the dull to circum- 
stances which interfere with his spon- 
taneity. Smith (1932) found, for example, 
that “feelings of inferiority” were quite 
uniformily distributed through the whole 
range of intelligence. 

These considerations deny the view that 
the relation between emotion and intellect 
is one of uniform dominance and priority 
of the former over the latter. The fact still 
remains, of course, that a child’s emotions 
may dominate his thoughts, and the fact 
also remains that he will have emotional 
experiences in early childhood which he 
cannot at the time review and examine with 
his intellect. 


Memory of Early Emotional 
Experiences 


Child psychologists and. psychoanalysts, 
alike, have shown much interest in the 
study of early childhood memories, A 
“Note on Early Memories” was published 
by G. Stanley Hall in 1899. In 1893, Miles 
questioned people concerning the earliest 
things they were sure they could remember 
and the age at which these occurred. V. 
and C. Henri, in 1895, published a ques- 
tionnaire devoted to early memories. Nu- 
merous other studies in this area have been 
reviewed by Dudycha and Dudycha (1941). 

The average age of the person at the 
time of his earliest remembered experience 
has varied somewhat in different studies. 
Dudycha and Dudycha (1933), in a study 
in which the data consisted only of mem- 
ories which could be quite accurately placed 
or traced, concluded that the average age 
of the earliest memories reported by col- 
lege students is 3 years, 7 months. Investi- 


gators are not unanimous as to the degree 
to which pleasant and unpleasant experi- 
ences prevail in early memories, although 
earliest remembered experiences usually 
have an emotional tone. In the Dudycha 
study cited above, fear was reported in 
connection with 30.4 per cent of the mem- 
ories; joy, 27.9 per cent; anger, 10.3 per 
cent; wonder and curiosity, 8.1 per cent; 
pain, 5.2 per cent; shame and guilt, 2.6 
per cent; miscellaneous emotions, 3.8 per 
cent; no emotion indicated, 5.2 per cent. 

A question might be raised as to what 
might be the relation, if any, between the 
number, nature, and timing of a person’s 
earliest memories and his emotional ad- 
justment. Studies by Crook and Harden 
(1931) and Child (1940) give varying re- 
ports with regard to this matter. More 
intensive clinical investigation would be 
necessary to provide an adequate answer. 

One thing that complicates the study of 
early memories is the factor of selective 
recall. What one remembers from his past 
will be influenced not only by what hap- 
pened in the past, for in the ordinary course 
of development there is a vast amount of 
forgetting. Why does a person remember 
certain things from his early childhood 
while forgetting so much else? One theory 
is that some things are remembered not 
simply because of their intensity or im- 
pressiveness, as such, at the time of the 
original experience but because they fit 
into or are congruent with certain person- 
ality tendencies which now exist and which 
have a history extending back into earlier 
years. On this theory, a person's early 
memories may tell us more about his pres- 
ent mood and attitude toward self and 
others than about the factual events of his 
childhood. If he is a person who has a 
strong tendency to feel abused, for ex- 
ample, a tendency to look upon life and 
fate as being unjustly against him, his early 
memories may include recollections of times 
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when he was (in reality, or according to 
his interpretation) treated in a harsh and 
unfair manner. If he has a strong tendency 
(now) to disparage and blame himself, he 
may also have a tendeney to recolleet ex- 
periences in his life when he did something 
that made him feel especially guilty or 
unworthy. If he is preoccupied (now) 
with sexual conflicts or is convinced that 
sexual difficulties provide the key to human 
conflicts he is more likely (according to 
this theory) to have recollections of sexual 
experiences among his early memories than 
a person who does not happen to be con- 
sciously preoceupied or “unconsciously” 
troubled by sex to the same degree. 

Another factor that needs to be consid- 
ered has already been alluded to above, 
namely, the “memory” that is reported may 
represent something that actually occurred 
but which at the time involved a great 
amount of subjective elaboration. There 
may be an essential element of reality in 
the “memory” even though the experience 
was, at the time, subjected to a biased 
interpretation. In other words, a recollec- 
tion dealing, say, with sex may mean that 
a child was actually caught unawares and 
frightened by a sexual advance from an 
older person, or it might mean that the 
child, by reason of already-existing feelings 
of anxiety or self-disparagement relating to 
sex, interpreted a certain happening (such 
as being followed) as though it had a 
threatening sexual significance. 

Another factor, in keeping with the fore- 
going, is suggested especially by Horney’s 
account of ways in which people often tend 
to “externalize” their inner difficulties. - The 
process of externalizing may take the more 
or less familiar form of attributing to 
others (projecting on others) moods or at- 
titudes resident within oneself (as when 
one who is hostile sees others as hostile but 
is quite oblivious of his own hostility). 
Now, one way of externalizing present dif- 


ficulties is to project them on to or attribute 
them to one’s own past environment and 
experiences. To avoid facing himself as 
he now is, and to avoid taking responsibil- 
ity, as it were, for his present state, the in- 
dividual may place responsibility upon 
happenings in his early childhood and he 
may be able to piece together plenty of 
“early memories” to support this position. 
The early memories he reports may, in 
reality, be true, but they represent only 
that part of the “truth” which happens 
to fit the individual’s need for finding an 
explanation for his present problems. 


Factors Influencing Recall and 
Reconstruction of the Past 


At a given moment children and adults 
are likely to be able readily to recall more 
pleasant than unpleasant events from their 
immediate past (Wohlgemuth, 1922-1923; 
Flügel, 1925; Jersild, 1931). 

A discussion of the concepts of suppres- 
sion and repression would be in order here, 
but these concepts,have been applied to 
the study of children largely on the basis 
of formulations arrived at through work 
with adults. The writer has not found any 
study whieh deals systematically with sup- 
pression and repression in a way that gives 
an adequate and plausible account of what 
these processes involve and how they un- 
dergo changes at various maturity levels. 

Apart from consciously forgetting an 
episode in its totality, there are processes 
by which an experience may become modi- 
fied or distorted in a child's recollection. 
Northway (1936) has shown, for example, 
how children, when called upon to recollect 
stories, tend to recast the contents into 
familiar terms and settings. She noted 
further that the younger children (the age 
range in her study was 10-15 years) by 
omission and addition molded the materials 
into a form nearer their interests to a 


NEEDED RESEARCH 


859 


greater extent than did the older children. 
She found also that, the more foreign the 
material is to the child's “psychological 
field,” the more he tended to substitute a 
story of his own invention. 

A somewhat similar tendency has been 
noted in a study by Hildreth (1941, 1944), 
who found what she called a "difficulty re- 
duction tendency” in children. When chil- 
dren, for example, attempted to reproduce 
designs they tended to substitute some- 
thing meaningful for something meaning- 
less, to “close” the design, to add conven- 
tional proportions when they were lacking. 
When confronted with a difficult problem, 
the child, according to Hildreth, uncon- 
sciously remakes it to fit his immature 
mentality, He reworks it to fit his grasp, 
getting out of it only what his limited in- 
sight and experience permit. This finding 
is not confined to children, however. Mor- 
gan (1944) found that logical thinking of 
adults may be warped not only by emo- 
tional bias but also by simple habit pat- 
terns. 

Needed Research 


The foregoing section touches upon many 
factors which make it difficult, and in some 
respects impossible, for the growing child 
to acquire an intelligent appreciation of 
what has happened or is happening in his 
emotional life. We have noted also that 
children before adolescence and even dur- 
ing that period often show à conspicuous 
lack of interest in inquiring into the nature 
and origins of their feelings. 

Teachers and even psychologists have a 
tendency to take this lack of interest in 
self-understanding for granted, as some- 
thing obvious, natural, and inevitable. But 
it is possible that the average child, with 
proper guidance, could learn, to a far 
greater degree and at an earlier age, to 
gain understanding of psychological prob- 
lems. This is demonstrated in the success 


which workers have achieved through play 
therapy, group therapy, and other thera- 
peutie procedures with troubled children 
at various age levels. The likelihood that 
children at the preschool level can learn 
to appreciate, at least to some degree, the 
psychological nature of some of their prob- 
lems, and to deal with them, is indicated 
not only in clinical studies but also in 
studies conducted in educational settings. 
Chittenden (1942), in a study of selected 
nursery school children, found that chil- 
dren showed a decrease in “dominative” 
behavior (including aggressive methods of 
domination) without at the same time be- 
coming more inactive or subdued after a 
training series in which they had a chance 
to study what happened when dolls used 
quarrelsome and cooperative methods of 
handling social problems such as those that 
arise in the play of young children, An- 
other suggestive finding is reported by 
Appel (1942), who found that one of the 
most successful of the techniques used by 
teachers in dealing with the fights and 
quarrels of nursery school children was to 
try to interpret the wishes and feelings 
that came into play. 

Findings such as these suggest that even 
at the preschool level children probably 
have a greater capacity for understanding 
and for using applied psychology than cus- 
tomarily is assumed in connection with their 
training at school. The studies do not give 
answer to the queston as to how early and 
how well a child might learn to bring 
reason to bear in understanding his own 
emotional experiences. But the writer ven- 
tures the hypothesis that much of the child’s 
lack of understanding of psychological 
processes which we ordinarily encounter is 
influenced by cultural factors and is not 
due solely to constitutional limitations. 

The writer (1951b, p. 122) has advanced 
the theory that human beings, from an 
early age, have more capacity for learning 
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to face and to understand and to deal con- 
struetively with the realities of life than 
we have hitherto assumed in our psycho- 
logical theories or in our educational prac- 
tices. To test this theory would require 
research of a kind that now is largely lack- 
ing in the literature on development. 
Apart from recognized obstacles within the 
child himself, many circumstances in our 
culture, including, in this writer's opinion, 
many of the things that go under the name 
of education at school, are calculated to 
divert and hinder a child from getting into 
contact with reality. 


EMOTIONAL MATURITY 


Before going into more detail concerning 
characteristics of various forms of emo- 
tional behavior that emerge as a child 
matures, it will be well to consider briefly 
what sort of yardstick or standard we 
might apply in judging what constitutes 
more or less “mature” behavior. The con- 
cept of “emotional maturity” figures prom- 
inently not only in accounts of older people 
but also in accounts of normal as well as 
disturbed children, This concept is im- 
plicit in the much-used idea of regression, 
or responding to stress by reverting to an 
earlier, more infantile form of behavior. 
The concept of emotional maturity is also 
involved in the idea of emotional adjust- 
ment and of emotional stability. Mitrano 
(1939) points out that forms of behavior 
conspicuously shown by children who are 
judged to be unstable include many “im- 
mature” forms of behavior. In line with 
this observation was a finding by Durea 
(1937) that delinquent children are emo- 
tionally less mature than normal children 
of similar age. 

Many of our prevailing concepts of ma- 
turity are colored by cultural expectations 
which may or may not be well geared to 
the natural course of development. No- 


tions of maturity that are applied to young 
children when they are urged to be “big,” 
not to ery, not to be so afraid or so angry 
(which means, in effect, not to show that 
they are afraid or angry) often seem to be 
very false and very pernicious. Even at 
the adult level the pose of maturity which 
some people assume and fear to depart 
from may be a dangerous sham, But, even 
so, within broad limits, it would be useful 
to have a more systematic measuring rod 
than now is available. 

To give meaning to the concept of emo- 
tional maturity as applied to children, it 
would be necessary to take account of ma- 
turity at various developmental levels lead- 
ing up to the mature adult level. Even at 
the adult level there should be gradations, 
for as the science of gerontology progresses 
it probably will be found that there are 
pronounced differences between a “ma- 
ture" adult of 25 and a “mature” adult of 
45 that are just as truly developmental in 
nature as the differences, say, between the 
"mature" 6-year-old and the “mature” 10- 
year-old. 

In her classical discussion of emotional 
maturity, L. S. Hollingworth (1928) calls 
attention to the fact that many of the tests 
of fitness for manhood or womanhood in 
ancient pubie ceremonies were tests of ca- 
pacity to suffer, carrying the implication 
that emotional maturity consists of forti- 
tude. In proposing her own criteria, she 
mentions first that the emotionally mature 
person is (1) capable of gradations or de- 
grees of emotional response; he does not 
respond in all-or-none fashion. He keeps 
within bounds. If his hat blows off, he does 
not blow up. He is also (2) able to delay 
his response, as contrasted with the im- 
pulsiveness of the young child, Another 
indication of maturity is in his (3) handling 
of self-pity. Instead of showing unre- 
strained self-pity he tries to feel no sorrier ' 
for himself than others would feel for him. 
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The most outstanding mark of emotional 
maturity, according to Cole (1944), is 
ability to bear tension. Other marks of 
emotional maturity are an indifference to- 
ward certain kinds of stimuli that affect 
the child or adolescent (such as some of 
the circumstances that make the child 
afraid), and an outgrowing of adolescent 
moodiness and sentimentality. 

Both Hollingworth and Cole have ably 
described some characteristics which we 
expect, in our culture, to find in à mature 
person, but their criteria do not provide 
an adequate theoretical base for the study 
of emotional maturity. Emotional maturity 
should be defined in the light of all the 
resources and powers that come into a 
person’s possession in the process of de- 
velopment, It should not simply empha- 
size the idea of controlling emotions or 
keeping a lid on them, It should empha- 
size the idea of using emotional resources 
in a healthy and spontaneous way. Ac- 
cording to this concept, "mature" emo- 
tional behavior at any level of growth is 
that which reflects the fruits of normal 
development in all the interacting aspects 
of the child’s personality." On this theory, 
a person who is able to keep his emotions 
under control, who is able to brook delay 
and to suffer without self-pity, might still 
be emotionally stunted and childish. 

An adequate theory of emotional ma- 
turity must take account of the full scope 
of the individual's powers and his ability 
to enjoy the use of his powers.* 

Below are listed some of the trends and 
tendencies involved in the process of physi- 
cal, motor, intellectual, social, and emo- 
tional development that have a bearing on 
emotional maturity: 

1 The discussion here follows rather closely an ac- 
count written subsequent to, but published prior to, 
this book (Jersild, 1951a). 

2 This point of view is implicit in Morgan's 0%) 
‘account of emotional maturity, and it has been em- 
phasized and elaborated by Saul (1947). 


A change from helplessness to a. greatly 
increased capacity for self-help, with a con- 
sequent progressive freedom from the frus- 
trations and fears that beset a helpless 
creature. 

A shift from abject dependence on others 
to increasing balanced independence, with 
consequent opening of channels for en- 
joyment of self-help and an increasing 
degree of psychological as well as physical 
self-support. 

A shift from capacity to appreciate and 
react only to the immediate present to in- 
creasing capacity to encompass the past 
and to anticipate the future, with resulting 
changes in anticipation of both good and 
ill, 

Increasing intellectual capacity, inelud- 
ing increased capacity for dealing with ns- 
pects of life on a symbolic level, increased 
ability to plan; increased “attention span,” 
bringing increased ability to see beyond 
and to be immune to momentary or inter- 
mediate frustrations; increased intellectual 
perspective and an inereamed ability to 
take a panoramic view of things. 

A change from a disposition to be physi- 
cally very active to an increased capacity 
during adolescence and later to tolerate and 
to enjoy sedentary pursuits. 

A shift from social life centered only on 
the parents to a social life that encom- 
passes one's peers and which also includes 
a capacity not simply to tolerate but to 
appreciate persons who are considerably 
older and considerably younger than one- 
self. 

A change from being a creature who at 
first. receives much, gives little, to one who 
is capable of giving n» well as of receiving, 
and capable of learning to get enjoyment 
from giving. 

Development of capacity to identify 
oneself with a largor social group, and the 
ability to participate emotionally in the 
fortunes of the larger group. 

Development from the status of being 
the child of the family to the status, ulti- 
mately, of being able to have children of 
one’s own and, along with this develop- 
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ment, a capacity to exercise the feelings 
and attitudes involved in being a parent 
psychologically, whether or not one is a 
parent biologically. 

Progressive sexual development and the 
capacity after puberty for enjoying mature 
sex experiences, 

An increased capacity for bearing the 
inevitable sufferings and pains connected 
with life and growth without feeling 
abused. 

An increased capacity for sympathy and 
compassion as one assimilates the mean- 
ing for self and others of the joys and 
vicissitudes of life. 


These are a few of the trends in devel- 
opment that seem to have a bearing on a 
maturing person's emotional life. We 
might add the view that if a person has 
progressed in a healthy manner he will not, 
at maturity, be involved in hostilities or 
campaigns of self-vindieation that arose in 
connection with childhood struggles and 
frustrations or in anxieties pertaining to 
childhood dangers that no longer exist. 
[According to Saul (1947), the emotionally 
mature person’s aggressiveness will serve 
constructive ends.] But this perhaps sets 
so high a standard of “maturity” that only 
a few adults could measure up to it. Prob- 
ably a more realistie way of putting it is 
that the “mature” adult is not one who 
necessarily has resolved all conditions that 
aroused anxiety and hostility but is con- 
tinuously in process of seeing himself in 
clearer perspective and continually in- 
volved in a struggle to gain a healthy in- 
tegration of feeling, thinking, and action. 


STUDIES OF VARIOUS 
EMOTIONAL STATES 


The ensuing sections will draw upon 
studies which deal with topics such as anger 
and hostility, joy, love and affection, and 
fear and anxiety. Much of the systematic 
research has been formulated in terms of 


these topies. At first glance this might 
seem like a fractional or atomistic ap- 
proach, for emotions do not, of course, come 
in separate bundles that can be examined 
in the abstract. However, when we deal 
with these emotional states or with the 
circumstances underlying them, we actu- 
ally are not dealing with a segment of ex- 
perience, for anger and hostility, fear and 
anxiety, joy and contentment and all other 
conditions we might name represent an 
orientation of the organism as a whole. 
To understand any of these emotional 
states we must continually take account of 
the fact that all are intimately linked with 
the economy of the personality as a whole. 


FEAR AND ANXIETY 


In this section we will consider appre- 
hensions ranging from episodes of conscious 
fear in response to a clearly perceived ex- 
ternal event to anxieties and phobias which 
stem from vague or unrecognized tendencies 
within the individual himself x 


The Roots of Fear 


Fear is a form of withdrawal or actual 
or incipient flight from a situation for which 
the individual has no adequate response. 
Fear has also been defined, from a pur- 
posive point of view, as a form of self- 
protecting flight from any circumstance 
which threatens a person's well-being (or 
what he regards as his well-being). In 
defining fear we need to encompass more 
than actual injury or imminent danger, for, 
almost from the time of birth, fear is often 
shown in response to stimuli which signalize 
a possibility but not an actuality of danger. 

The circumstances in which fear arises 
even at a very early age, are so diverse 
that one cannot account for them simply 

1Some of the differences between “fear” and 


"anxiety," as these terms have been used in the 
literature, are noted at a later point. 
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by analyzing the properties of the external 
stimulus. It is difficult also to find à com- 
mon psychological ground, or cluster of 
common subjective or internal factors, that 
account for the various eases of fear. In 
a search for factors underlying fear, Hebb 
(1946) lists three. There are fears which 
he calls fears due to “conflict,” such as those 
aroused by pain or loud noise which have 
a “primitive disrupting action, not psycho- 
logically analyzable nor dependent on any 
previous experience" (p. 271). A second 
class, according to Hebb, consists of fears 
due to sensory deficit. Tn this class he lists 
fear of darkness, loss of support, and soli- 
tude, all of which “have in common an ab- 
sence of sensory stimulation" (p. 272). A 
third class contains fears arising from con- 
stitutional disturbances and maturation. 

This classification by Hebb leaves many 
questions unanswered but it represents a 
much-needed effort to bring seientifie pre- 
cision to bear on a subject which has suf- 
fered from much loose and oversimplified 
discussion. 

Although fear may be described as a 
form of flight, the overt response takes 
many forms other than cringing or fleeing. 
It may range from apparently quite non- 
chalant behavior to violent displays of rage. 

Psychologists show considerable agree- 
ment concerning some fears that appear 
early in life. 

Noise and Loss of Support. As already 
noted, among the conditions that frequently 
produce fear during the first days and 
weeks of life, without prior conditioning, 
are noises and sudden displacement or loss 
of support. Fears in the latter category 
may occur not only when an infant is 
thrown off balance or actually falls but 
also as a response to any rapid movement 
through space, as when carried rapidly 

1 Among the early studies of fear not here reviewed 
are the works of Calkins (1894-1806); Binet (1895); 
Mosso (1896); and Hall (1897). 


downstairs. These stimuli do not invari- 
ably produce fear, and there is need for 
more investigation, both from the point 
of view of the properties or characteristics 
of these stimuli and from the point of view 
of the larger context in which they occur, 
before we go further than to say that they 
are especially potent at an early age. 

Other Sensory Stimuli, Apart from noise 
and displacement, any sudden, intense, 
abrupt stimulus such as the sudden motion 
of an object, or an unexpected cutaneous 
contact, may be a source of primary, un- 
learned fear. 

Fear of the Unfamiliar. Among the pri- 
mary fears are fears of what is novel, 
strange, and unfamiliar (strange, that is, 
from.the point of view of the child's pre- 
vious experience). Somewhere between the 
age of about 5 and 9 months, many infants 
show fear of unfamiliar persons (Dearborn, 
1910; Shirley, 1933; Jersild and Holmes, 
1935a). Fear of strange things and situa- 
tions has also been observed (H. E. Jones 
and Jones, 1928; Ellesor, 1933; Valentine, 
1930; Bühler, 1930). 

Novelty or strangeness has also been ob- 
served as a faetor in producing fear when 
combined with other events which sepa- 
rately did not produce fear (Valentine, 
1930). 

In addition to fears of unfamiliar per- 
sons, things, and situations, fears have also 
been noted as response to unusual or "un- 
canny” things, including some forms of 
mutilation such as the detached arm of a 
doll or the half-decapitated body of a fa- 
vorite doll (Dearborn, 1910; Valentine, 
1930). 

Fear of the strange and "uneanny" has 
also been observed in animals (Kohler, 
1925; Hebb, 1946). Chimpanzees, in a 
study by Hebb (1946), showed numerous 
instances of fear when confronted. with 
strange or unusual objeets, such as a skull 
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with moving jaw, a plaster cast of a chim- 
panzee visage, a model of an imaginary 
white grub with long legs. In an earlier 
study, Hebb and Riesen (1943) had ob- 
served fear of strangers in infant chimpan- 
zees. After eliminating, experimentally or 
otherwise, other variables that might ac- 
count for this behavior, Hebb concludes 
that anthropoid fears of inert, mutilated, 
or dismembered bodies are spontaneous in 
the sense that avoidance of such objects is 
not built up by association with a more 
primitive cause of fear. 

When fear of the unfamiliar thus ap- 
pears as a "primary" fear, without prior 
conditioning, it does not mean necessarily 
that this occurs independent of any learn- 
ing. Learning is involved in such fears to 
the extent that what is familiar, and from 
whieh the strange person or thing differs, 
has become familiar through experience. 
Whether there is anything corresponding 
to primitive strangeness, something which 
in the nature of things will be perceived 
as strange, apart from any learned kind of 
awareness, or criterion or standard of fa- 
miliarity, against which or in contrast with 
which something is unfamiliar, would be 
hard to tell. Conceivably there might be 
experiences arising from organic causes that 
might be experienced as something intrin- 
sically queer and fear-inspiring. 

The foregoing also indicates that, in the 
course of a child’s experience, there are 
fears that arise by virtue of lack of condi- 
tioning or lack of familiarization to events 
that are not intrinsically and universally 
fear-producing. ^ Six-month-old Charles 
fears Jim's mother because she is strange 
to him, and 6-month-old Jim fears CAharles's 
mother for the same reason. Both might 
fear their own mothers at 6 months if they 
had been interchanged at birth and now 
saw their mothers for the first time. 

The unfamiliar confronts a person with 

something for which he has no prepared 


response. It represents something which 
he cannot, at the moment at least, assimi- 
late or take in stride in terms of his ac- 
eustomed habits of action and perception. 
It does not fit into his established world; 
it calls upon him, on a small or large scale, 
to amend or even to reorganize his “inner” 
world, 

Studies which show the extent to which 
children outgrow or lay by their fears (see, 
e.g., Jersild and Holmes, 1935a; Slater et al., 
1939) indicate that the process of experi- 
ence through which the unfamiliar and 
fearful become familiar and commonplace 
occurs on a vast scale in the course of de- 
velopment. 

But it also is apparent from various 
studies, as well as from everyday observa- 
tion, that there may be large gaps and 
many lags in the process, Many children 
(perhaps we should say all) reach adult- 
hood with fear of many things not because 
these things are intrinsically fearful but 
because they have not learned to take them 
in stride. A genetic study probably would 
show that fear of the unfamiliar and un- 
tried which appears in early infancy has 
the same paternity, psychologically, as the 
fear a person shows when he shrinks from 
new theories in politics and is afraid to 
face the prospect of getting new or differ- 
ent ideas about himself. 

Individual Differences in Scope and De- 
gree of Familiarization. The concept of 
fear by virtue of lack of familiarity, like 
the concept of fear through conditioning, 
greatly enlarges the extent to which it is 
possible for children to differ in their fears 
even when they do not have a different in- 
herent tendency to be afraid. 

Fear of Animals. Fear of animals usu- 
ally does not appear as early as many 
other fears, but once susceptibility to such 
fears has been established, fear of animals 
remains prominent during childhood (Hag- 
man, 1932; Jersild and Holmes, 1935a; 
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Pratt, 1945), As noted in an earlier ref- 
erence to a study by H. E. Jones and Jones 
(1928) of fear of snakes, susceptibility to 
fear of animals changes as a child matures. 
More children at the age of 2 and at the 
age of 3 showed fear in response to a dog 
which was included as one of a number 
of experimental fear stimuli in a study by 
Holmes (1935) than to any other situation. 

The question whether fear of animals is 
inherent or acquired has been raised from 
time to time in the literature. Valentine 
(1930) is one of the more recent writers 
who suggests that high susceptibility to 
fear of animals which he observed in his 
study suggests that this fear may be innate. 
On the other hand, Yerkes and Yerkes 
(1936), in a study of chimpanzees, tenta- 
tively conclude that their evidence does 
not demonstrate a specific fear response 
prior to or apart from individual experi- 
ence. In view of findings regarding fears 
in response to strange things and to sud- 
den, abrupt, or unexpected movements, 
and to noise, it seems probable, in the 
judgment of the writer, that fear of animals 
might occur as an unconditioned fear 
whether or not fear of the “animalness” of 
animals as such is innate. 

Fear of Darkness. Observers have dif- 
fered considerably with regard to the in- 
ception of fear of the dark. Freud (1936) 
speaks of being in the dark, being left 
alone, and finding a strange person in place 
of the mother as three of the primary 
anxiety situations in infancy. He believes 
that all three are “reducible to a single 
situation, that of feeling the loss of the 
loved [longed-for] person" (p. 99). Fear 
of the dark, then, is a feature of “the most 
basic anxiety of all,” which arises in con- 
nection with separation from the mother 
(p. 100). 

The evidence from direct observation of 
children raises doubts concerning this 
statement with regard to fear of the dark. 


The earliest record of fear of the dark in 
any of the five children observed by Val- 
entine (1930) occurred when one of them 
was 2 years and 1 month old. J. B. Wat- 
son (1924) studied the response of three 
babies to darkness at about the age of half 
a year and found no fear, but one child 
cried when held by a stranger in a dimly 
lighted room. Dearborn (1910) observed 
at 176 days what might appear like fear 
of the dark. Stern (1930) did not record 
any appearance of fear of the dark in a 
child he observed until the youngster was 
4 years, 2% months old (p. 514). 

The slow appearance of fear of the dark 
has also been noted by the writer in in- 
formal observations of his own as well as 
in a study in which mothers cooperated 
(Jersild and Holmes, 1935a). None of 
the mothers of 8 children who were ob- 
served in the age range from birth to a 
year reported fear of the dark or being 
alone in the dark (in contrast with many 
reports of fear of noises, falling, strange 
situations, ete.). Only 4 instances of fear 
of the dark, of being alone in the dark, 
were reported from observations of 23 chil- 
dren aged 12 to 23 months. 

According to many observers, then, fear 
of the dark is rather infrequent during the 
first year or two as revealed by erying and 
other signs which the same observers often 
noted as signs of fear in many other situa- 
tions during this same period. And, in 
some of the instances recorded, it was not 
darkness alone but noise, or a novel cireum- 
stance combined with darkness, that seemed 
to be responsible? 

However, as children grow older, dark- 
ness is a contributing factor, if not the 

1O0n the theory that the flood of new sensory 
stimuli to which the newborn child is exposed is 
frightening, one should expect the child nt first to 
be more frightened by any form of illumination than 
by darkness, and more afraid during the day than 


during the night, for night time usually brings not 
only darkness but also less noise. 
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main cause, in a great many fears. The 
fact that darkness actually separates a child 
from others in a psychological sense (as 
suggested by Freud) by making him and 
others invisible to one another is an im- 
portant contributing faetor. A state of 
darkness is often equivalent to a state of be- 
ing alone. Regardless of the presence or 
absence of others, darkness makes a person 
more vulnerable, less able to cope with 
things. Apart from dangers a person's 
imagination might eonjure up, darkness en- 
hances some actual dangers. 

Fear of Solitude and Separation. Freud 
regarded anxiety with respect to separation 
from the mother as a basie anxiety. Prob- 
ably all children sooner or later become 
susceptible to fear of such loss. It also ap- 
pears, however, that it takes something 
more severe and momentous than the ordi- 
nary comings and goings of a parent to elicit 
a fear of being alone or of being abandoned 
by the parent. In the study cited above 
(Jersild and Holmes, 1935a), no parents of 
children under 1 year of age observed fear 
of being left alone or abandoned during the 
period of observation. Fear of this sort 
was reported in 13 per cent of the children 
at the age level from 12 through 23 months. 
Perhaps all or nearly all the children might 
have shown the fear if they had been sub- 
jected to separation from their mothers in 
a drastic manner. 

The fact that such separation can be 
very disturbing is brought out in observa- 
tions by Edelston (1943) of hospitalized 
children. He reports a series of 44 cases 
showing neurotic disturbances of varying 
degrees. After ruling out physical or phys- 
iological interpretations, he concludes that 
separation-anxiety was the cause of the dis- 
turbances. He also points out that such 
anxiety as a response to hospitalization is 

not universal, for many children spend time 
in hospitals without any apparent ill ef- 
fects. It appears that separation-anxiety, 


when it occurs, is part of a larger clinical 
picture. 

Disturbing effects of being separated from 
the home were noted also in studies of chil- 
dren who were evacuated from cities in 
England during World War II (Isaacs et 
al., 1941). As interpreted by Isaacs this 
separation-anxiety is something more so- 
phisticated than a primitive fear. 
states that it is complicated by conflicts in- 
volving secret guilt and shame as a result of 
the child’s earlier hate, anger, and defiance 
toward his parent. 

The foregoing observations emphasize 
that separation from the parent may in- 
volve children in intense apprehension, but 
we need more light on the total context 
associated with fear-inducing separation be- 
fore we can conclude that fear of separa- 
tion as such is one of the earliest spontane- 
ous and practically universal fear reactions. 

As far as fear of strangers is concerned, 
we would conclude, in the light of our 
earlier discussion, that this cannot be re- 
garded as representing only a fear of sep- 
aration. Fear of the novel, unhabitual, 
and strange relate not only to people, as we 
have seen, but also to situations and things, 
and it may appear even when a loved per- 
son is at hand (as when a child shrinks in 
apparent fear from a mutilated toy offered 
to him by his parent). 


Isaacs 


Later Trends in Children’s Fears 


Fears in response to events such as those 
noted above in the infancy period continue 
to occur quite frequently during preschool 
years. During the preschool years there is 
an increase in the everyday display of fear 
of animals. Fears pertaining to being alone 
or abandoned also occur, as noted. Many 
children exhibit fear of dangers associated 
with imaginary creatures and with darkness. 
Many of the fears of children of this age 
also pertain to possible injury through 
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Imaginary creatures plus dark, 
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0 0 = in others 
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Fiaure 1. Relative frequency of various fear situations as described by parents and teachers, 
including 146 records of observation of children for periods of 21 days (31, 91, and 24 at the 
respective age levels), combined with occasional records of 117 additional children (27, 67, 
and 23 at the respective age levels). (Adapted from “Children’s Fears,” by A. T. Jersild and 
F. B. Holmes. Child Development Monographs, 1935, No. 20, 54. By permission of the 
publisher.) Entries followed by an asterisk include a combination of categories some of 
which are also shown separately. 


drowning, fire, traffic accidents, and other children grow older they shrink from seem- 
physical accidents. Such fears also are rel- ing different or peculiar. At the adolescent 
atively frequent during later years. period, fears and anxieties relating to phys- 
There are parallels between fears and ical inadequacies and asymmetries, intel- 
other features of development during the lectual inadequacies, and sexual functions 
preschool period? and into the elementary may arise (Bonar, 1942; Marsh, 1942). 
period and the period of adolescence. As Figure 1 shows trends in the frequency 
of various fear situations that were reported 


iIn a study by Dorkey and Amen (1947; see also 
Temple and Amen, 1944), evidence of "anxiety" in technique whieh gave the children a chance to use a 


on with personal relationships between nursery happy face or a sad face in completing incomplete 


connecti 
pictures of children in various situations. 


school children was obtained by means of & projective 
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in a study by Jersild and Holmes (1935a) 
in which parents made a record of fears 
manifested by their children during 21-day 
periods. 

As the child grows older and is inereas- 
ingly able to take account of the past and 
to anticipate the future, his fears are for- 
mulated increasingly in terms of remote or 
imaginary dangers or in terms of misfor- 
tunes that do not immediately threaten him 
but might befall him at a future time when 
he describes them in words. However, 
many fears of a concrete character also per- 
sist (England, 1946). 


Discrepancy between Conceptual Fears 
and External Danger 


By the time ehildren reach school age, 
and in the years that follow, there is much 
disparity between the frequeney of fear of 
certain dangers as deseribed by children and 
the actual incidence of these dangers. In 
one study in which children were asked to 
tell about their fears and also, in another 
part of the same interview, to describe the 
“worst happenings” of their lives (Jersild, 
Markey, and Jersild, 1933) it was found, 
for example, that in the age range from 5 
to 12 years 14 per cent of the children ex- 
pressed fear of animals while only 2 per 
cent mentioned that they actually had been 
attacked by animals; 19 per cent expressed 
fear of ghosts, other supernatural agents, 
corpses, and the like, while none in actual 
life had suffered attack from these, In 
contrast, far fewer mentioned actual bod- 
ily injuries and accidents in describing fears 
than in describing “worst happenings.” In- 
terestingly enough, death or loss of rela- 
tives was mentioned slightly more often as 
an actual misfortune than as a recurring 
fear, and the same held true with respect 
to a category which included scolding, em- 
barrassment, ridicule, and the like. 


In another study, it was found that 53 
per cent of 1124 children responded on a 
check list that they sometimes or often 
“worried” about “being left back in school” 
(not promoted), though actually the pro- 
motion policies in the schools were such 
that only about 1 per cent would be “left 
back” (Jersild, Goldman, and Loftus, 1941). 
In a situation such as this, the child's “fear” 
apparently gives an external reference to an 
internal or “intrapsychic” difficulty: even 
if there is every likelihood that he will 
“pass” according to the external standard 
imposed by the school, he still may regard 
himself as a failure according to internal 
standards for his performance falls short of 
what he thinks he should be able to do. 

“Irrational Fears.” As suggested above, 
many of the fears that beset children are 
"irrational" in the sense that they occur 
when there is no real external danger, Such 
“irrational” fears appear early in a child’s 
life. Many of the strange persons, objects, 
happenings, and situations that he fears are 
quite harmless. Among a hundred frighten- 
ing noises or other happenings that arouse 
fear only one may be a signal of real danger. 
Probably if we studied other creatures we 
would find the same: the rabbit is alerted 
again and again when actually things are 
safe; the hen runs to cover when the hawk 
overhead is heading somewhere else; and 
so on. A great many circumstances which 
elicit fear are, in effect, signals that danger 
might be afoot. The Tesponse anticipates 
the possibility of danger. If we regard 
such fears as irrational we must go the 
next step and say that it is natural and 
normal for children to have irrational fears. 

Such irrational fear cannot be regarded, 
per se, as a sign of neurotic tendencies or 
intrapsychic conflict. But, having recog- 
nized this, we still face a question concern- 
ing what distinguishes morbid from healthy 
fears. 
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“Healthy” and “Morbid” Fears. It would 
be useful, indeed, if we had a ready way 
of distinguishing between healthy and mor- 
bid fears, between fears that serve a useful 
function in the normal course of develop- 
ment and fears that persist because some- 
thing has gone wrong. 

To solve this problem we need far more 
data than now are available from direct, 
systematic study of the personal lives of 
children over a long span of years. Prob- 
ably we would need longitudinal studies 
not in one culture but in several, for eul- 
tural conditions influence the fears that 
arise and they must also be taken into ac- 
count in judging whether a fear may rea- 
sonably be regarded as a response to real 
danger. In illustrating this point, Horney 
(1937) points out that a person in a group 
that has taboos against the eating of meat 
would, according to his indoctrination, have 
real cause for fright if he chanced to eat 
meat, whereas such fright would be un- 
warranted in someone living under a differ- 
ent set of taboos. 

Although the developmental data are in- 
adequate, we may proceed to review some 
of the efforts that have been made, and 
theories that have been advanced, in solv- 
ing the problems raised above. 


Anxiety 


The concept of anxiety is very important 
for understanding the emotional life of the 
child even though there is much diversity, 
at present, in the definition of anxiety, its 
origin, and rôle. According to one dic- 
tionary definition, anxiety is a painful un- 
easiness of mind respecting an impending 
or anticipated ill. Various criteria have 
been used to distinguish between anxiety 
and ordinary fear. Generally speaking, it is 
assumed that the danger or disaster which 
is involved in anxiety is subjective or in- 
ternal in nature—it resides within the per- 


sonality of the anxious person—there are 
conflicting tendencies and impulses, unful- 
filled needs, strivings, obligations, “oughts” 
and “shoulds” within him that underlie the 
disturbance known as anxiety. 

One difference between ordinary fear and 
anxiety (as here distinguished) is in clar- 
ity and definition, as seen from the point of 
view of the person who is affected or from 
an objective standpoint. In fear there is 
usually a relatively clear perception of the 
threatening circumstance (whether this be 
external, such as a charging bull, or in- 
ternal in the form of a sharp pain which 
makes a person apprehensive about his 
health), In a state of anxiety, on the other 
hand, the individual may be unable clearly 
to define to himself what it is that makes 
him anxious. "Something" makes him feel 
uneasy, "sets him off," but this "some- 
thing" is difficult to recognize. 

Also, in a state of ordinary fear the 
feeling is more or less clearly defined. The 
affected person is frightened and recognizes 
(if free to give thought to the matter) his 
feelings as feelings of fright. In anxiety, on 
the other hand, the feeling states may be 
quite diffuse, vague, and varied. They may 
or may not involve an experience of fear. 
They may involve experiences of being de- 
pressed, or tense, or keyed-up, or irritable, 
or “uneasy,” or “under pressure.” 

There is a difference also in the clarity of 
the impulse that comes into play, The 
frightened person seeks to avoid or escape, 
even when he resorts to quite aggressive 
means of freeing himself from the danger 
which threatens (as when a frightened child, 
in desperation, attacks a big bully). But 
in anxiety the direction of the impulse is 
usually not so clear. The source or diree- 
tion from which the danger comes may be 
perceived so dimly that the anxious person 
does not know in which direction to flee. 
So his reaction may appear to be quite in- 
discriminate and unsuitable. 
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Moreover, sinee the source of anxiety 
consists, by definition, in whole or in part, 
in a condition within the individual him- 
self, there actually is no clear line of retreat, 
for a person cannot run away from himself. 

Aetually, the impulses shown by the anx- 
ious person may bear little or no resem- 
blance to an impulse to flee. The anxious 
person may even seek out rather than shun 
an external circumstance which symbolizes, 
in part, his internal conflict (as when a 
person who is afraid of sex actually seeks 
out situations which will activate his fears). 
Again, the impulses connected with anxiety 
may take compulsive or obsessive forms. 
Anxiety may be expressed by a compulsion 
to be good and conforming and at all costs 
to avoid opposition to others, or a driven 
tendency to be perfectly neat, punctual, in- 
dustrious. In older persons, anxiety may 
express itself by an insatiable drive for 
prestige, power, or possessions. These are 
only a few of the means, as described in 
the literature, by which an anxious person 
tries to protect and bolster himself. 

An illuminating account of manifestations 
of anxiety in everyday life has been given 
by Sullivan (1948), He maintains that 
“man in the process of becoming a person 
always develops a great variety of processes 
directly related to the undergoing of anx- 
lety" (p. 3). The situations which arouse 
anxiety are “almost infinitely varied” but 
they are generally obscure. The expres- 
sions of anxiety that come into play when- 
ever anything goes counter to a person's 
pride, or prestige, or his conviction that he 
is worthwhile and respected, or threatens 
the “self-system” involved in his accus- 

1 For accounts of anxiety, see Freud (1936), Sulli- 
van (1948), Horney (1937, 1945, 1950), May (1950), 
and Hoch and Zubin (1950). A classical treatment of 
anxiety which combines a religious orientation with 
many penetrating psychological insights can be found 


in Søren Kierkegaard’s The Sickness unto Death 
(1951). 


tomed way of life, take many forms that 
bear no resemblance to fear. 

The concept of anxiety is useful, accord- 
ing to Sullivan, in explaining *a great many 
instances of irritation, anger, and unpleas- 
ant misunderstanding; all more or less en- 
during hateful relationships; the welter of 
belittling, disparaging performances which 
seem to be almost a national . . . charac- 
teristic; . . . the time-destroying more or 
less obsessional preoccupations which so fre- 
quently characterize the gifted; the sad way 
of the pathologically alcoholic; and a star- 
tlingly great proportion of the so-called sex- 
ual problems of our times" (p. 11). Sulli- 
van states that resentment often, if not al- 
ways, includes anxiety in its composition. 
He sees anxiety also as an element in the 
condition of many people who are chron- 
ically tired. He also regards “feverish 
overactivity” in work or play (shown by 
people who, as we say, “work themselves 
to death") as an expression of. anxiety 
about becoming anxious, or about being 
discovered to be anxious, or as a means of 
avoiding awareness of an anxiety-provok- 
ing condition. 

The inner tendencies and unresolved con- 
fliets which underlie anxiety are quite com- 
monly described as unconscious either in 
the sense that the individual has always 
been completely blind to them, or in the 
sense that he has lost sight of happenings 
within himself, 

Other distinctions have also been made 
between fear and anxiety. The reaction in 
anxiety tends to be more disproportionate 
than the ordinary fear Tesponse: for ex- 
ample, we may expect a person who is 
crossing a canyon on an unstable half- 
rotten plank to be afraid, but it would be 
much less appropriate for a person to trem- 
ble with fear when walking across a well- 
built bridge, 

Another distinction that sometimes is 
drawn is that anxiety anticipates danger 


— 
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and thus serves, in a sense, as a protection 
against fear. 

It has also been observed that the anx- 
iety reaction may be conspicuously indis- 
criminate and undiscriminating. A person 
who is frightened by his hostile impulses, 
may, for example, not only feel panic at 
the thought of making only a mild criticism 
but he may go to great lengths later to 
placate someone whom he actually did not 
offend (except in his own imagination). 

There is disagreement between writers 
with respect to what they encompass under 
the term “anxiety.” Because of such dis- 
agreement, we cannot take findings about 
anxiety that A has reported and integrate 
them with the findings of B. For example, 
anxiety is sometimes treated as a state 
which fits into a continuum or gradation 
of fear. Mira (1940) lists phases of fear 
which begin with prudence and range 
through precaution, alarm, anxiety, panic, 
and terror. Goldstein (1947), on the other 
hand, draws a distinetion between anxiety 
and fear and states that infants in whom 
the abstract attitude is still in process of 
developing are much more harassed by anx- 
iety than by fear. Freud and his followers 
apply the term anxiety (Angst) to the 
earliest infantile levels in a manner that 
suggests that it should be regarded as a 
normal feature of development. On the 
other hand, anxiety is sometimes discussed 
in terms that have little resemblance to 
fear but which suggest, rather, a kind of 
weakness or disturbance in the personality 
which may express itself through a variety 
of emotional states. 

Concerning the causes of anxiety, as we 
will note more particularly at a later point, 
there also is a large difference of opinion. 

Phobias, Anxiety may be expressed in 
the form of phobia. A phobia has variously 
been defined as an irrational, persistent, 
and recurrent fear of an object or particular 
class of objects or situations which in ob- 


jective reality represent no danger; as a 
“morbid fear”; as a fear whose origins have 
been forgotten) According to Freud’s 
(1933) account, a phobia represents a trans- 
formation of an internal danger into an 
external one: a “neurotic anxiety" is turned. 
into anyapparent “objective anxiety” (pp. 
117-118). 

A classical example of the Freudian con- 
ception that a phobia may serve as a trans- 


- formation of anxiety is given in Freud's 


(1936) account of little Hans, which we dis- 
cuss elsewhere in this chapter. 

In her account of children’s phobias, 
Isaacs (1933) develops the theme that anx- 
iety is largely allayed by projecting trou- 
blesome aggressive wishes on to an external 
object and so being afraid of it, According 
to Isaacs, the fear of this phobie object is 
bad enough but it is not as overwhelming 
as the internal anxiety and guilt it replaces 
(p. 308). 

As defined above, the fear involved in 
phobia might be called an anxious fear in 
that it involves hidden and subjective ele- 
ments. 

“Phobias” or "Fears"? The foregoing 
statements about phobias, like the earlier 
statements about anxiety, raise questions 
concerning the interpretation of the com- 
mon varieties of “fear” which children dis- 
play in their everyday lives, and they also 
raise a question as to terminology. Eng- 
lish and Pearson (1945), in ealling attention 
to findings obtained in studies of children’s 
fears by the writer and his associates 
(Jersild, Markey, and Jersild, 1933; Jersild 
and Holmes, 1935a), comment on the *un- 
reality" of a great number of these fears. 
They express the view that frequently chil- 
dren's expressed. "fears" pertaining to wild 
animals, bad people, conditions associated 
with darkness, and the like, represent 
phobias rather than simple fears: the con- 


1 Crider (1949) has reviewed numerous writings deal- 
ing with the definition and origin of phobias, 
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scious feeling tone of fear is ascribed to 
phobie objects which represent a projection 
of unsolved emotional conflict. 

Leaving aside the question as to the na- 
ture of the emotional conflict underlying 
phobias (on which there is considerable dis- 
agreement), the writer is of the opinion 
that this position is partially correct: many 
of the “fears” that appear in the literature 
on child psychology are phobias in the sense 
that they represent something more than a 
rational fear of an objective danger. We 
may, however, question the view that all 
seemingly irrational fears of the sort men- 
tioned above should be regarded as phobias. 
There probably are many seemingly “un- 
real" fears that need not be explained as a 
form of fear due primarily to something 
else. When a child for a long time is afraid 
of dogs after actually having been injured 
and terrorized by a dog, we do not need 
to assume that this fear represents, say, a 
displacement of a fear of his father arising 
out of ambivalent feelings. We face here a 
problem that is partly a question of the 
use of words, but largely a problem that can 
be solved only by more intensive genetic 
study of normal children. 


Factors Contributing to Susceptibility 
to Fear 


In many cases the cause-and-effect rela- 
tionships in children’s fears are relatively 
clear. The simplest response occurs when a 
child is frightened by a certain event and 
fears it when he meets it again. A more 
complex yet fairly clear sequence occurs 
when the child fears not only the event that 
seared him but also events that happen to 
be directly associated with it. Sometimes 
the chain of association is more devious 
and indirect and yet traceable. For ex- 
ample, a child who was frightened when 
struck by an automobile on the street later 
not only showed fear of crossing the street 


but he also had nightmares involving traffic 
accidents following which, for the first time, 
he showed fear of being alone in a dark 
room (Jersild and Holmes, 1935a). Many 
fears are not so easily traceable; and, even 
when fears are traceable, the conditions 
that render one child more susceptible to 
fright, and to after-effects of fright, are 
not easily determined. 

Factors that contribute to a child’s tend- 
ency to be afraid overlap and interact, but 
for convenience they may roughly be 
grouped under a few general headings. 

Circumstances Involved in Parent-Child 
Relationships. We have noted earlier that 
many children, sooner or later, experience 
fear of being separated from their parents. 


- There are many happenings short of actual 


abandonment that contribute to a child's 
apprehensiveness, 

One such faetor is severe punishment or 
threats of punishment. Such punishment 
may be corporal or it may be psychological 
in nature, such as punishment by way of 
being compared unfavorably with others, 
or by ridicule or by lurid stories, Punish- 
ment of a damaging sort may be meted out 
through a thinly disguised proxy, such as 
holding over the child the threat that the 
police will get him, or that he might be- 
come sick or paralyzed if he is not good, 
or that he is headed for hell. When chil- 
dren tell about their fears many of them 
will specifically describe various forms of 
threats and intimidation, including various 
forms of verbal rejection (see, e.g., Jersild 
Markey, and Jersild, 1933). 

Punishment and threats of punishment 
from the parent or a proxy affect the child 
in at least three Ways which, in turn, may 
influence his tendency to be anxious. First, 
punishment may represent a form of re- 
jection or abandonment. Secondly, it may 
instill the idea that the child js especially 
bad and thereby foster the idea that he is 
guilty and deserves to come to grief. 
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Thirdly, the punishment is likely also to 
arouse hostility toward the person who does 
the punishing and the child may, in turn, 
become afraid of his hostile impulses. Anx- 
iety engendered by hostility has been de- 
scribed by Freud and his followers and by 
Horney. 

According to some writers, a child early 
in life reacts to any form of denial of his 
wishes by the parents as a form of punish- 
ment which might predispose him to 
anxiety. 

Apart from the effects of punishment ad- 
ministered by his elders, a child’s tendency 
to be afraid may be aggravated by cireum- 
stances that threaten to deprive him of his 
parents. The coming of a new baby may 
be construed by the child as such a threat, 
with resulting apprehensiveness. An ex- 
ample of this appears in one of Holmes's 
studies of overcoming fear (1036). Here, 
again, according to psychoanalytieal inter- 
pretation, the child may become anxious 
not simply because of the direct threat of 
loss but indirectly as a reaction against the 
hostility he feels by virtue of the threat of 
deprivation. Klein (1932) describes a 4- 
year-old’s fear of being left alone as arising 
from the child’s desire to injure her mother 
who was pregnant. 

A child's disposition to be frightened may 
also be influenced by the example of fear 
shown by his parents. In a study con- 
ducted by the interview method, Hagman 
(1932) found many similarities between the 
fears of mothers and the fears of children of 
preschool age. During World War II, 
John (1941) found that a young child's 
fears and the persistence of after-effects 
following an alarming event, such as an air 
raid, are likely to be influenced to a marked 
degree by the extent to whieh his elders 
are calm or display terror. When a parent 
shows fear he tells the child, in effect, that 
there is danger afoot, and the fact that the 
parent is afraid perhaps also has the effect 


of lowering the child’s confidence in the par- 
ent/s ability to protect him from this dan- 
ger. 

Physical Weakness or Handicap, A 
child’s disposition to be apprehensive may 
be affected by anything that physically 
weakens him or lowers his capacity, such as 
illness or a physical handicap. Stratton 
(1929) reports that college students who 
had a history of many illnesses during child- 
hood are likely to exhibit more fear reac- 
tions than persons who have been free from 
serious illness. Not only is illness debili- 
tating in itself but also it may have many 
psychological consequences by way of over- 
protection, interference with normal devel- 
opment of independence and self-help, ef- 
fects on the growing child’s ideas about 
himself and his worth, which indirectly can 
have a bearing on his anxieties and fears. 
In a study by Pintner and Brunschwig 
(1937) deaf children of school age reported 
more fears than children with normal hear- 
ing. In a study of blind people in the age 
range from 10 to 21 years, Boutonier and 
Henri (1946) found that the fears of the 
blind were aggravated by their difficulty 
in visually imagining and identifying noises, 
Their fear of loud noises was aggravated by 
the fact that such noises mask feebler 
sounds on which they depend for spatial 
orientation. They were also subject to 
shock when suddenly touching something 
without visual forewarning such as a normal 
person would have. 

Stresses in the Process of Development. 
Various hurdles in the process of devel- 
opment may also involve the child in cir- 
cumstances that influence his fears. We 
have already pointed to examples of these. 

Conditions contributing to anxiety may 
occur in connection with the child's sexual 
development. In connection with the prac- 

1A survey of studies dealing with adjustment to 


physical handicap ‘and illness has been prepared by 
Barker, Wright, and Gonick (1946). 
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tice of masturbation, children are frequently 
subjected to treatment that arouses shame 
and guilt and fear concerning their present 
integrity and future well-being. In a study 
published in 1937, Pullias found that about 
7 out of 10 first-year college boys in his 
group had received information sometime 
during childhood or adolescence that the 
practice of masturbation would lead to 
serious mental damage, and about the same 
number had been informed that it would 
lead to serious physical damage. At the 
time of the study, over 80 per cent of the 
college boys stated that they believed that 
masturbation would produce some form of 
serious harm either mental or physical or 
both. f 

In a survey of the sex practices of boys, 
Ramsey (1943) found that about 73 per 
cent reported that they had had experience 
with masturbation by the age of 12, and 
about a third reported that they had at- 
tempted heterosexual intercourse before 
adolescence. Many of the boys (exact de- 
tails are not given) reported that they 
were worried and afraid by reason of their 
sex interests. The physical changes that 
occur in sexual development, notably with 
the onset of puberty, may also arouse fear. 
In a study by Landis, Landis, and Bolles 
(1940) it was found that many women re- 
ported that they were emotionally dis- 
turbed by their first menstruation, but 
others were untroubled by this develop- 
ment, or proud of it, 

With the onset of puberty some children 
also are worried by aspects of their physical 
development that influence their appear- 
ance (Stone and Barker, 1939), 

According to Freudian theory, there are 
many other hurdles in the development of 
sexuality that expose a child to emotional 
stress, Some psychoanalysts maintain that 
children are subject to feelings of anxiety 
or hostility (or both) when they discover 
the genital differences betwen the two sexes 


(see, e.g., Levy, 1940). Findings by Conn 
(1940) did not reveal that such reactions 
are typical in normal children. 

After-Effects of Severe Fright. After an 
especially harrowing and frightening event 
a child (like an adult) may for a time 
show a heightened tendeney to be afraid 
of the thing that seared him and of other 
things, besides (John, 1941). 

The after-effects of a particular frighten- 
ing experience probably will be more severe 
in a child who has a past history of being 
anxious and emotionally disturbed than in 
a child who hitherto has been quite stable. 
In line with this, it was observed in Eng- 
land during the second world war that chil- 
dren who already suffered from anxieties in 
connection with their everyday home life 
were more likely to be anxious about being 
evacuated from home than children who 
had a happy home life (see, eg., Burbury, 
1941; Davidson and Slade, 1940; Isaacs, 
Brown, and Thouless, 1941; John, 1941). 

Stresses Which Threaten Self-Esteem or 
Self-Acceptance. Anything that lowers a 
child's confidence in himself, anything that 
threatens his self-regard or threatens to 
disturb the róle he wishes or pretends to 
play or threatens to block goals which he 
regards as important, may increase his tend- 
ency to be anxious or afraid, 

Blows to Self-Esteem at School. Many 
of the circumstances that affect a child's 
self-esteem arise in connection with his life 
at school. At school, children are exposed 
to failure, or the threat of failure, on a co- 
lossal scale. Even when customary com- 
petitive trappings are eliminated, such as 
publie marks and ratings, being labeled as 
a “slow learner," being “kept back” to re- 
peat a grade, and the like, the academic 
and the social setting is such that the chil- 
dren become involved in many competitive 
Situations of their own making. School is 
the situation in which children try them- 
selves out in countless ways, realize their 


THEORIES OF ANXIETY 875 


strengths, and discover many of their weak- 
nesses and limitations. 

Some schools have standards and policies 
that foredoom many children to repeated 
failure. Sandin (1944) has described the 
emotional impact on children of being offi- 
cially stamped as failures at school when 
told that they will not be promoted to the 
next grade. 

Apart from failure in this stark form, 
the school may function as a proving ground 
in whieh the child is plagued by weaknesses 
and Jisorders whieh have arisen in connec- 
tion with his life at home, In a study by 
Hattwiek and Stowell (1936) it was ob- 
served that children who were “pushed” or 
“babied” by their parents had more social 
and academic difficulties at school than 
children who were not subject to such 
treatment. An especially acute disorder 
involving fear directed toward the school 
has been described by several writers as a 
“school phobia” (Johnson et al., 1941; Van 
Houten, 1947-1948; Jacobsen, 1947-1948). 
This phobia has been regarded as a result 
of emotional conflict which does not orig- 
inate in experiences in school but is pre- 
cipitated by something that happens in 
school, Several writers, in reporting fac- 
tors associated with this phobia, have men- 
tioned, among other matters, disturbances 
in the relationships between the children 
and their mothers, including inconsistency 
and frustration on the mothers’ part, com- 
plicated by other happenings in their lives, 
and, on the children’s part, aggressive im- 
pulses toward a parent on whom they are 
very dependent, and a tendency to make 
demands and to dominate. In a discussion 
of conditions underlying children's reluc- 
tance to go to school, E. Klein (1945) 
maintains that “all of a child's worries, 
fears, anxieties, self-consciousness, feelings 
of inadequacy, his relations to his parents, 
to his siblings, and to himself tend to gain 
reflection in the school situation" (p. 263). 


The possibility of failure in meeting the 
demands of the school is mentioned by a 
large proportion of children when they 
report what they “worry” about (Zeligs, 
1939; Hicks and Hayes, 1938; Pintner and 
Lev, 1940; Jersild, Goldman, and Loftus, 
1941; Pressey and Robinson, 1944). 

Conflicting Tendencies and Impulses. 
Apart from the effects of external threats 
or reminders of failure and other circum- 
stances that might endanger his self-regard, 
a child’s tendency to be anxious or afraid 
may be greatly influenced by conflicting 
tendencies and impulses within himself. In 
drawing attention to such conflicts and in- 
ner defenses, Freud has made a profound 
contribution to the understanding of hu- 
man emotions which bas wide application 
whether or not we accept all his theories 
concerning the nature and cause of conflict. 


Theories of Anxiety 


The foregoing statements concerning con- 
ditions that predispose or contribute to 
fear or anxiety touch on circumstances 
which have been emphasized in current 
prominent theories of the origin of anxiety. 
But to single out some of the theories for 
further discussion might help to crystallize 
certain research issues for developmental 
psychology. In this area there is great 
need for direct longitudinal study of chil- 
dren. Much of the theoretical structure 
underlying present-day concepts of anxiety 
has been built upon findings gained from 
work with people in the process of under- 
going psychological treatment or from lab- 
oratory studies which may or may not 
duplieate the realities of life as faced by 
the growing child. 

We have already alluded to some features 
of Freud’s (1936) accounts of anxiety. He 
expresses the opinion that a certain pre- 
disposition to anxiety is undoubtedly pres- 
ent in the infant. It is not at its maximum 
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immediately after birth but "first makes 
its appearance later on with the progress 
of psychice development" (p. 98). Among 
"instances of the expression of anxiety in 
infancy” are those arising in response to 
the three situations of being left alone, 
being in the dark, and finding a strange 
person in place of the one in whom the 
child has confidence (the mother). And 
these, according to Freud, are all reducible 
to a single situation, that of feeling the loss 
of the loved (longed-for) person (p. 99). 
He conjectures that the most basie anxiety 
of all, the “primal anxiety" of birth, arises 
in connection with separation from the 
mother (p. 100). He says further in line 
with this that the situation that the infant 
appraises as danger and against which it 
desires reassurance is one of not being 
gratified. It involves a situation of de- 
privation. Along the same line he says 
that “object loss” is the precondition of 
anxiety, and such a loss appears not only 
in the early anxiety arising from the loss 
(separation from the mother) but also in 
the “next transformation of anxiety," the 
castration anxiety, which involves a danger 
of separation from the genital which is 
“tantamount to a second separation from 
the mother" (p. 103) for the reason that 
possession of the genital organ contains a 
guarantee of reunion with the mother (or 
a mother substitute) in the act of coitus. 
And the loss of the organ would mean the 
loss of this guarantee. 

Freud states that in the normal process 
of development children outgrow their sus- 
ceptibility to anxiety-producing situations 
such as a morbid fear of being alone, or of 
being in the dark, or of strangers. Many 
phobias of animals likewise are outgrown, 
according to Freud. But many people 
continue as adults to remain infantile in 
their response to danger, continuing to re- 
act with anxiety to situations which should 
have long ceased to arouse it, and “it is 


exactly such persons whom we call neu- 
rotics” (p. 120). 

We have earlier referred to Freud's 
(1936) classic case of little Hans who had 
a phobia of horses, He feared that he 
might be bitten by a horse. Underlying 
this fear in little Hans was an anxiety 
stemming from an ambivalent attitude to- 
ward his father, He had an Oedipus con- 
fliet: he was jealous and hostile toward his 
father, but he also loved him. He felt 
hostile, but he also had reason to fear re- 
taliation. His father might punish, might 
mutilate (castrate) him, and it was “be- 
cause of castration anxiety that little Hans 
renounces aggression against his father” 
(p. 48). His phobia of the horse was an 
attempt to deal with this conflict. He hit 
upon a horse as the object of his phobia 
partly by reason of having once actually 
seen a horse fall down and he had also seen 
a playmate fall and hurt himself while 
playing “horsie.” Hans displaced or “de- 
toured” his hostility from the father to the 
horse. His repressed “instinctual” hostile 
impulse toward his father was represented 
in a wish on his part that his father should 
fall down and hurt himself as had the 
horse and his playmate, The hidden force 
behind the repression of hostility toward 
the father was castration anxiety, and the 
manifest content of the anxiety, being bit- 
ten by a horse, was a “distortion of and 
substitute for another content, that of 
being castrated by the father” (p. 49). 

Elsewhere Freud says, in more general 
terms, “anxiety is the reaction to a situa- 
tion of danger,” and the symptoms of 
anxiety are created in order to avoid the 
danger situation of which anxiety sounds 
the alarm (p. 82). 

In the foregoing review of Freud's state- 
ments, there is the view that anxiety may 
arise by reason of loss of or threatened 
separation from the loved objeet (mother), 
and also the idea that anxiety may arise 
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because of conflict between incompatible 
impulses and tendencies (Hans's "instine- 
tual” hostility toward his father clashed 
with fear of his father). To subsume both 
of these under one theory, on the ground 
that the latter, by involving “castration 
anxiety,” also has the meaning of threat- 
ened separation from the mother, involves 
rather complicated speculation” If the 
two are to be combined it might be better, 
in this writer’s opinion, on the theory that 
both the separation anxiety and the anxiety 
arising from hostility toward the father 
represent conditions which threaten to re- 
move, destroy, or disturb a relationship 
between the child and someone who is very 
important to his survival and his develop- 
ment.” 

We have earlier referred to theories of 
anxiety set forth by Horney and Sullivan. 
Although these have not been documented 
by systematic longitudinal studi of young 
children, each has the great merit of in- 
terpreting anxiety in the context of a 
systematic theory of personality develop- 
ment and each involves a concept of de- 
velopmental continuity even though many 
developmental details need to be filled in 
or inferred, especially at the early childhood 
level. 

Horney (1939) advances a concept of 
basic anxiety consisting of a feeling of 
helplessness toward a potentially hostile 
world. Anxiety of this kind leads to the 
development of neurotic defenses and is, in 
this respect, different from the kind of 


S 


1 The concept that a boy fears that his father 
might castrate him represents, it seems to this writer, 
something even more recondite than the concept of 
anxiety. 

2 Mowrer (No. 3 in Part I in Hoch and Zubin's 
Anziety, 1950) has presented a theory of anxiety which 
takes its lead from Freud's work, but instead of re- 
garding anxiety as arising out of "repressed id" he 
sees anxiety as representing “repressed superego.” 
Anxiety does not come by reason of repressed in- 
stinctual impulses, according to his view. It is “simply 
the conscious manifestation of unconscious, repressed, 
repudiated guilt” (p. 28). 


anxiety which may be aroused by dangers 
to life and limb, through illness and over- 
whelming forces of nature. Anxiety de- 
velops in an environment which is unre- 
liable, unjust, and eruel, which thwarts the 
child’s free use of his energies and under- 
mines his self-esteem and self-reliance. 
This is something more comprehensive than 
Freud's concept, as stated above. Accord- 
ing to Horney's concept, the child does not 
simply fear punishment or desertion be- 
cause of forbidden drives; rather, a harsh 
environment as a whole is dreaded as some- 
thing which is a menace to his development. 
Such an environment threatens not simply 
an instinctual desire but the child's indi- 
viduality, his whole way of life, for his 
security and his opportunity to develop 
and to make free use of his resources and 
to draw upon his potentialities for growth 
depend upon the adults who have him in 
their care’ 

Since it would be dangerous for the child 
directly to give vent to hostility which is 
aroused by restrictive treatment, he re- 
sorts, according to Horney’s account, to 
certain defenses and strategies in an effort 
to cope with the world.’ Depending on a 
combination of many factors, he may adopt 
a strategy of trying to assume control over 
others, a strategy supported by aggressive, 
expansive, and competitive behavior traits 

3 The position that frustrations and discrepancies 
represent the primary source of disturbance in early 
personality development (as distinguished from early 
instinctual aggression) has also been set forth by 
Lauretta Bender (No. 7 in Part IV in Hoch and 
Zubin's Anziety, 1950). Bender regards anxiety which 
occurs "as a response to early instinctual aggression” 
as a matter of secondary importance. She reports 
that a "serious deformity in personality may occur 
in a child when there is a critical change in parent 
relationships before the latter part of the first half- 
year of life” (p. 121). She regards this as the period 
when children “first identify their parents and show a 
definite and individual relationship to people around 
ihem" (p. 121). But personality distortion may also 
be produced, according to her observations, by a very 


critical break in total family identification during the 
second, third, and fourth years. 
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that serve his struggle to vie with others, 
to go against them, to outdo or rise above. 
Or he may adopt a strategy of withdraw- 
ing within himself, with a predominant 
tendency to remain aloof and detached. Or 
he may adopt a self-effacing, compliant, 
conforming type of behavior. But such 
strategies (which may appear in mixed 
forms) provide an expedient and not a 
solution. To the extent that they are strat- 
agems rather than an authentic expression 
of the child’s nature, they represent some- 
thing devious and ulterior—a pose, an as- 
sumed réle, rather than the real person. 
When the individual becomes committed 
to such an assumed róle he is, in effect, 
showing alienation from himself. 

In the process of living up to the assumed 
rôle, defending it and protecting it from 
being exposed and destroyed, the individual 
continues and aggravates the process of 
alienation from self, This condition is 
burdensome because the realities of life 
continually threaten the pose that the per- 
son has taken. 

As the child develops, he will, according 
to Horney (1939, 1950), acquire a large 
variety of inhibitibns, subsidiary techniques, 
assumed values, and aequired sensitivities in 
the service of the strategies he uses in; his 
relationships with other people. The per- 
son with a trend toward aggressiveness and 
competitiveness reacts to others as though 
they were against him but from an early 
age he may conceal this tendency under a 
front of politeness and good fellowship. 

The person whose pose is to show a com- 
pliant trend has a need to be accepted, 
liked, wanted, and appreciated, but the 
“genuine portion" of the urge for affection 
and approval is “heavily overshadowed by 
his insatiable urge. to feel safe” (p. 51). 

The person who takes the way of with- 
drawal and detachment in interpersonal re- 
lationships does not show simply a desire 
to be alone at times but a form of es- 


trangement from people, a compulsion to 
put an emotional distance between himself 
and others, even though he may succeed 
in putting on an act of getting along very 
well with others. The detached person 
eventually develops many forms of be- 
havior in the service of an indiscriminate 
need not to be influenced, coerced, obli- 
gated, or tied to someone else, 

These disturbances in interpersonal rela- 
tionships, according to Horney’s theory, 
produce disorders in the “intrapsychic” 
sphere—in the child’s own subjective view 
of himself and relation to himself. In the 
process of developing artifices and strata- 
gems in coping with others he becomes 
estranged from himself. In coping with 
others he is forced to override his genuine 
feelings, wishes, and thoughts. He is not, 
as Horney puts it, the driver but the 
driven, He is divided in the sense that 
he eannot freely enjoy and freely express 
his own feelings and thoughts but must 
subdue them in the interest of safety. He 
cannot freely be himself, In assuming a 
front in his relations with others he also 
adopts a front within himself. Having sub- 
ordinated his own thoughts and feelings in 
his defense against others, he has in a 
sense surrendered the stuff out of which 
his growing self might develop and evolve. 

What emerges is a distorted self different 
from what might be called the real self. 
What Horney has called an idealized self 
comes into being, This represents a kind 
of pseudo-identity through which the child 
achieves a false kind of integration and 
inner rationale for the stratagems and tech- 
niques, the “solutions” which he has been 
driven to adopt in his dealings with others. 
He needs something that will give him a 
hold, a feeling of identity, something that 
would make him meaningful to himself and 
give him a feeling of signifieance. Whereas 
the real or potential sélf represents all the 
individual’s resources for growth and ful- 
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fillment, the idealized self represents what 
a person is according to an irrational image 
of what he is or should be. If he feels 
driven to comply indiseriminately or to be 
aggressive or detached he does not see these 
artifices in their true light. He may, for 
example, see his nggressiveness as a form 
of strength, as something heroic, marking 
him with qualities of leadership. 

Moreover, according to Horney, the per- 
son may even succeed in reconciling (to 
himself) the contradictory tendencies that 
occur when trends clash (as would occur 
when a predominantly compliant person has 
the impulse to assert himself), and he sees 
these contradictory tendencies as features 
of a rich personality—he has the resources 
not only for being meek and humble but 
also for being strong. 

The idealized image, according to Horn- 
ey's position, is not a matter of conven- 
ience that suddenly comes into being. It 
develops through time. It serves as a pre- 
cipitate of the individual’s mode of deal- 
ing with himself and with others. As one 
‘iter has put it, it “consolidates” the in- 
dividual’s defenses, it coneretizes them into 
an integrated whole, “it becomes the epit- 
omy of the defense system” (Gershman, 
1950). 

Anxiety occurs when this system of de- 
fense is tampered with or threatened. Anx- 
iety which originally occurred in the indi- 
vidual's relationship with others now arises 
by reason of incompatible tendencies within 
himself. Anxiety is aroused when the neu- 
rotic “solution” is threatened. As Gersh- 
man (1950) puts it, “the total anxiety of 
a person is a measure of the discrepancy 
between the idealized image and the real 
self.” 

Some features of this account are easier 
to verify than others. A child is ignored 
or harshly punished; he suffers, eringes, 
feels abused, but is afraid to strike back. 
So far the process is fairly clear. He 


adopts a strategy to proteet himself from 
abuse by being, say, very "good" (com- 
pliant), and we can see how he can adopt 
such a strategy without necessarily being 
very deliberate or conseious of it. But 
when we move to the next step, as in 
Horney's aecount, and bring in the con- 
cept of alienation from self, the concept 
of an idealized image which involves an 
internal integration of the stratagem or 
solution the child has adopted to fend for 
himself in his relations with others, we 
move from what can be observed and veri- 
fied to a process which cannot so readily 
be traced step by step through a series 
of observable developments, But this dif- 
ficulty appears, it seems to the writer, in 
connection with all theories, psychoanalytic 
or otherwise, which in one way or another 
attach importance to subjective processes 
that occur before the child can perceive or 
formulate in words matters of importance 
that are happening to him. 

This does not negate the truth of a 
theory, but it does make it more com- 
plicated. One trouble about theories of 
anxiety is that the theories themselves are 
somewhat anxiety-provoking to those who 
have to try to express them in their own 
words. Perhaps this is one reason why so 
many psychologists for so many years were 
so easily seduced into following the sim- 
plified version of emotional development 
proposed some decades ago by John B. 
Watson. 

Sullivan's (1947) theory of anxiety like- 
wise is tied to a concept of the develop- 
ing self and the dependence of the child 
upon others. According to him, a person 
comes into being in an interpersonal field. 
The development of the self in the little 
child is intimately and intricately tied to 
the child's relationship with others, espe- 
cially those nearest to him, the “signifi- 
cant” person or persons in his early life. 
The self, while it is a highly individual 
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phenomenon, has social origins, "The atti- 
tudes of the person or persons in whose 
close care the child lives from hour to 
hour and from day to day constitute the 
emotional climate, the psychological envi- 
ronment, in which the process of self-dis- 
covery and self-development takes place. 

According to Sullivan, the infant feels 
the approving and disapproving attitudes 
of significant people in his environment be- 
fore he is able clearly to perceive what is 
going on, There is what he calls inter- 
personal induction of anxiety. Anxiety is 
induced by the disapproval of people who 
are significant within the child's interper- 
sonal world. In due time the child is able 
to perceive approval and disapproval and 
to recognize the actions or cireumstances 
which bring approval or disapproval, and 
he becomes alert to signs of approval or 
disapproval in others. The self-dynamism 
is built out of experiences of approbation 
and disapproval, reward and punishment. 
According to Sullivan, approval brings com- 
fort and satisfaction whereas disapproval 
brings discomfort, and such discomfort, at 
a stage of development at which the child 
is incapable of a clear perception of what 
is happening to him, may be the origin of 
a condition of anxiety. The “good mother” 
is associated with relaxation; the “eyil 
mother,” with the undergoing of anxiety 
(1948, p. 10). 

According to Sullivan, the attitudes of 
significant persons toward the young child 
have a crucial bearing upon his develop- 
ing attitudes toward himself. "The self is 
made up of “reflected appraisals.” “The 
child's earliest self-appraisal is in terms of 
what others think and feel about him. If 
these appraisals are chiefly derogatory (as 
they will be for a child with parents who 
impose unbearable demands on him or other- 
wise reject him or ignore him), the growing 
child’s attitude toward himself will be chiefly 
derogatory. The kind of interpersonal re- 


lationships that induce anxiety are also the 
source of intrapersonal anxiety, In the older 
person, anxiety is aroused by anything that 
threatens the “self-system.” Anxiety inter- 
venes to ward off experiences which might 
keep a person from living in his accustomed 
way. Anxiety helps to ward off awareness 
of tendencies in the individual’s personality 
which have not been integrated with the 
self the individual eonceives and approves. 
Anxiety, thus conceived, has the effect of 
safeguarding the morbid condition of the 
self which arose as a defense against earlier 
anxiety-produeing circumstances, which con- 
tinue to render a person subject to anxiety. 
Tt serves as a defense against the danger 
of self-discovery, 


OVERCOMING FEAR 


Numerous methods of dealing with fear 
have been applied in everyday dealings with 
children, and many of them have also been 
tried out under experimental conditions, In 
a review of such methods, English and 
Pearson (1945) maintain that they touch 
only upon the conscious aspect of the situ- 
ation, According to English and Pearson, 
these measures are only supplemental to 
the aid the child should have in dealing 
with the real causes of his phobias. 

Probably all would agree that it is im- 
portant in dealing with fear to try to dis- 
pose of both the conscious and the uncon- 
scious elements that may be involved. But 
we need more clarification of how opera- 
tions on à conscious level might also have 
an influence on the unconscious level. 

In connection with his own studies of 
fear, the writer has the impression that 
when a child is helped to overcome a 
“fear” which a psychiatrist might label as 
a “phobia” there is also a possibility that 
the child ean gain relief from (or greater 
strength in dealing with) the condition that 
underlies the fear or phobia. A child who 
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has with help “overcome” an intense fear 
of dogs actually may have undergone an 
experience that extends beyond the mere 
removal of a symptom. He has faced up 
against what to him was an objective dan- 
ger. In the process he may have gained 
a changed conception of himself and more 
confidence in his ability to deal with his 
problems. Any such gain in self-reliance 
might involve a significant change in the 
total subjective environment, the self-sys- 
tem. At least, there is this possibility. 
We can accept this as a possibility in some 
circumstances and still recognize that in 
many other situations the steps taken to 
cope with the conscious or objective as- 
peet of a phobia may have little or no 
influence on the underlying anxiety. 

In an experimental study of methods of 
eliminating fear, M. C. Jones (1924b) used 
a number of procedures deseribed as the 
methods of disuse, verbal appeal, negative 
adaptation, repression, distraction, direct 
conditioning, and social imitation. Only 
the methods of direct conditioning and so- 
cial imitation proved to be very successful. 
Hagman (1932) found that when mothers 
used the method of explanation alone it 
was unfruitful in a large number of cases, 
but it was superior to no treatment at all. 
Explanation was more effective when com- 
bined with exposure to the situation. Conn 
(1941) has described the use of a play- 
interview technique for helping children to 
understand and to cope with their fears. 

Findings in an investigation by Jersild 
and Holmes (1935c) by means of inter- 
views with parents and reports by other 
observers, and results in a later experi- 
mental study by Holmes (1935), confirm 
some of the findings mentioned above and 
emphasize other procedures. 

Greatest success was reported for pro- 
cedures that helped the child to gain in- 
ereased competence and skill, aided him in 
finding practical methods of his own for 


dealing with the feared situation, and helped 
him by degrees to have active experience 
with, or successful direct participation in, 
the feared situation. Probably, as sug- 
gested above, this procedure was effective 
in some instances because it helped. the 
child to acquire a changed conception of 
his ability to cope with his weakness and 
this might entail a changed attitude to- 
ward himself. 

In an experimental study in which ef- 
forts were made to foster active experi- 
ence with feared situations and skill in 
handling them, Holmes (1936) worked with 
13 children who were afraid to enter a 
dark room. After 3 to 7 exposures each 
child in the experiment entered the room 
alone, without hesitation or requests for 
company, felt his way through the dark- 
ness, turned on the light, and retrieved 
the ball. Although, as Holmes points out, 
the results do not indicate whether the 
gains made by the children would transfer 
to other situations, the findings, as far as 
they go, have practical implications. 

In another experiment, Holmes worked 
with 2 children who showed fear of walk- 
ing across a plank at a height of 4 feet. 
After 8 exposures, one of the children (aged 
39 months) walked the length of the board 
alone at a height of 6 feet. She also walked 
happily at the same altitude after 1 ex- 
posure to a modified apparatus that was 
set up in a different situation. The other 
child also made progress at first, but then 
reverted to earlier forms of behavior. His 
problem, as shown by his response to the 
experiment and by other information, was 
obviously more complicated than a simple 
fear of walking on an elevation. 

This case emphasizes that direct dealings 
with a fear which apparently represents an 
underlying anxiety may fail to have much 
effect. 

Children themselves often are eager to 
come to grips with fears that impede their 
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everyday activities, and they will sometimes 
devise quite ingenious ways of their own 
to gain mastery over a feared situation 
(Jersild and Holmes, 1935a, 1935c). 

A study by Shaffer (1947) of fear and 
courage during aerial combat confirms and 
supplements findings from children regard- 
ing factors that aggravate and that help 
to relieve fears. Information was gained 
from over 4000 fliers after return from 
combat, practically all of whom reported 
that they were afraid on every mission. 
From this study it appears that forewarn- 
ing about a known danger with ensuing 
anticipation of it aggravated fear: more 
showed fear when a mission was known 
well in advance than when it was an- 
nounced suddenly, Among the conditions 
that reduced fear in combat were: confi- 
dence and morale (confidence in equipment, 
crew, etc.) and effective activity (keeping 
busy, concentrating on the job, on making 
a good hit, or on other constructive activi- 
ties), On the other hand, fear increased 
by helplessness and hopelessness, including 
inability to fight back, having to be idle 
while in danger, and being insecure about 
the future. The finding that helplessness 
aggravates fear and that ability to control 
or cope with an anticipated painful event 
reduces fear also has emerged from experi- 
mental work with rats (Mowrer and Viek, 
1948). 

Overcoming Anxiety through Psychother- 
apy and Psychoanalysis. We will not in 
this chapter attempt to review the vast 
clinical literature dealing with psychother- 
apy as applied to anxiety or to personality 
disorders in general. In this area, as in 
others, there are differences of theory and 
practical approach, but we will touch briefly 
on only a few points that are of more or 
less general interest. 

One significant observation, in the writ- 
er's opinion, is that concepts which are 
prominent in current theories in psycho- 


therapy and psychoanalysis are becoming 
more and more illuminating when applied 
to the psychology of everyday life. Many 
concepts which owe their origin directly or 
indirectly to the genius of Freud are tak- 
ing on an added meaning. Theories per- 
taining to the self (as set forth by writers 
such as Horney; Rogers, 1942; and Sul- 
livan), concepts pertaining to self-accept- 
ance, self-rejection, the developmental con- 
tinuity of the self-system, the concept of 
defenses of the ego (or self), and the con- 
cept of alienation from self are as import- 
ant in understanding children and our every- 
day adult associates as in understanding the 
character of a patient. 

A great impetus to the understanding of 
the mature individual also is offered by the 
concept (explicit in our developmental lit- 
erature and emphasized also more and more 
in many psychoanalytic writings) that the 
developmental continuity that links the 
"mature" personality to early childhood oc- 
curs in the form of pervasive trends or tend- 
encies in the total personality structure and 
not simply by way of an isolated episode 
or a limited and hidden “traumatic event” 
or a failure to seale a particular hypo- 
thetical hurdle, such as the “oral phase" 
of “pregenital” development. 

The concept of interpersonal relationships 
helps in understanding the great range and 
variety of factors involved in the social 
origins of the child’s ideas concerning him- 
self (and of self-acceptance and alienation 
from self). 

The concept of resistance, long recog- 
nized especially in psychoanalytic work, 
has important implications in connection 
with the emotional behavior of the “nor- 
mal” child and the resistance to learning 
that takes place in the child’s life at school 
and in his relationships with his peers and 
parents. Lecky (1945) has offered an in- 
teresting discussion of this matter. A per- 
son seeks to protect and preserve his pic- 
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ture of himself; he strives for self-consist- 
ency, and he will resist or try to avoid or 
reject experiences that threaten to modify 
or require a re-examination of a cherished 
view of the self. This concept of resist- 
ance helps to throw light on much of the 
behavior a child shows at home, and it 
certainly throws light on the vast amount 
of evasive shadow-boxing in school that 
goes on under the name of “not being in- 
terested” or under the label of “free dis- 
cussion” at the elementary, high school, col- 
lege, and post-college levels, and even under 
the label of “research.” This concept also 
carries with it, the writer believes, the 
principle that the process of learning in- 
volved in revising a concept and attitudes 
pertaining to the self is likely to be pain- 
ful. Learning that actually involves an in- 
ner revision is likely to hurt, whether the 
education producing it is offered in the 
office of a clinical psychologist, or on a 
psychoanalytic couch, or in the classroom 
of an ordinary school. 

The concept of transference, which also 
has held an important place in psychoan- 
alytie theory, likewise has important rami- 
fications in everyday life. The feelings of 
hostility, affection, grievance, and the like, 
which a client or patient projects on to 
the person who is treating him, may, at 
moments, be more intense but they are 
not different in kind from the feelings 
which a person brings with him into his 
relationships with people at large. 


ANGER, HOSTILITY, AND 
AGGRESSIVENESS 


Anger, like fear, is a response to a threat- 
ening circumstance, but in anger the im- 
pulse is to move against rather than to 
move away from the source of the dis- 
turbance. 

Anger is a response to thwarting under 
circumstances in which the individual is not 


completely at a loss or momentarily over- 
whelmed as in terror.) The circumstances 
that give rise to anger range from those 
in which a person is restrained from bodily 
movement to circumstances in which he 
perceives or believes that his desires, ex- 
peetations, ideas, or his pride and self- 
esteem are or might be under attack. 

The term anger, like the term fear, de- 
notes a vast variety and gradation oi re- 
sponses including momentary outbursts of 
rage, temper tantrums involving a great 
amount of undirected activity, and more 
prolonged and recurring states such as those 
involving chronic feelings of hostility or 
milder forms of annoyance, sulkiness, and 
peevishness.* 

Developmental Changes. The occasions 
that elicit anger parallel the course of de- 
velopment. A child's susceptibility to anger 
at any given maturity level is influenced 
by the limitations and by the urges, atriv- 
ings, and activity tendencies that are char- 
acteristic of that level, As examples, we 
may note the anger of a young child who 
wants to put an object in his mouth but 
lacks the proper motor coordination; the 
anger of a child who lacks physical strength 
to dislodge his wagon when it is stuck; 
the anger of a child who is eagerly “learn- 
ing” to walk but is hindered; the anger 
of a school-age child who, as a feature of 
his social development, hag a strong de- 
sire to “belong” to a certain group but is 
blocked by a dominant member; the anger 
of an adolescent whose urge to make a 
favorable impression on the opposite sex is 
thwarted, or who is reminded of his child- 

1A somewhat more specialized characterization of 
anger has been offered by Lazell (1920), who main- 
tains that anger afflicts only those who refuse to 
permit themselves to become conscious of their in- 
feriorities or failures. 

2 Logre and Fouquet (1940-1941) have drawn a dis- 
tinction between “exasperation” and other emotions 


such ns anger and hysteria. Exasperation, they say, 
is the “anger of the weak,” 
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ish characteristics when he especially wants 
to appear mature and independent. 

The most systematic evidence concerning 
anger in young children is provided in a 
study by Goodenough (19316) in which 
parents cooperated in observing and rec- 
ording anger episodes. In the case of the 
children who were less than 1 year old, 
one-fourth of all outbursts arose in con- 
nection with routine care such as dress- 
ing or bathing. Minor physical discomforts 
were reported as responsible for about one- 
fourth of the outbursts. Direct restriction 
of bodily movements accounted for slightly 
over 6 per cent of the outbrusts. 

At 2 years, a large percentage of anger 
outbursts arose in connection with the es- 
tablishment of routine physical habits, and 
second in frequency were conflicts with 
authority over matters not directly con- 
cerned with habit training. Problems of 
social relationship represented a third im- 
portant source of difficulty. Provocations 
arising in connection with matters of self- 
help or minor physical discomfort or re- 
striction of bodily movement were less 
prominent, 

At the 2-to-3-year level, the three out- 
standing sources of provocation were con- 
flicts with authority, difficulties connected 
with the establishment of routine physical 
habits, and social difficulties with play- 
mates. Between the ages of 3 and 4 years, 
provocations arising in connection with so- 
cial difficulties and disagreement with play- 
mates reached their maximum, and con- 
fliets with authority accounted for about 
one-third of the outbursts that were noted. 
At 4 years and upward, difficulties arising 
in connection with social relations continued 
to represent the most frequent sources of 
provocation. Next in order came difficul- 
ties arising over physical habits and con- 
flicts with authority over matters not con- 
nected with physical habits or self-help. 


Unfortunately, there are no studies at 
the school age and adolescent levels sim- 
ilar to the study Goodenough made of 
younger children. Moreover, the Goode- 
nough study, rich as it is in facts about 
the young child, offers only a limited 
amount of information concerning the in- 
terplay of anger-provoking situations or 
episodes (as described above) and the basie 
or pervasive attitudes of the parent toward 
his child. Goodenough’s observations sug- 
gest that situations leading to anger in the 
child are more likely to occur in his home 
if parents are inclined to be anxious. From 
everyday observation one can get the im- 
pression that the more a parent is troubled 
and torn by confliets the more occasions 
there will be for the child to be troubled. 
But even in the most serene home there 
are bound to be frictions and thwartings 
leading to anger. It would be helpful if 
we had a clearer conception of the phe- 
nomenon of anger as a frank and inevi- 
table reaction to the robust realities of life 
as distinguished from the play of irasci- 


‘bility and peevishness which springs from 


hidden anxieties. 

As a child grows older and as his rela- 
tions with people outside the home become 
increasingly important to him, there is an 
increase in frequency of annoyances per- 
taining to people other than his relatives 
(Jersild and Tasch, 1949), just as non- 
relatives play an increasing róle in his 
everyday joys and satisfactions, 

In a study of 250 junior high school 
pupils, aged 11 to 16 years, by means of 
interviews and other methods, Hicks and 
Hayes (1938) found that the following cir- 
cumstances, in order of frequency, most 
often made the children angry: being 
teased; people being unfair to them; a 
sibling taking their property or imposing 
on them; people lying to them; things 
not going right; people being sarcastic; 
and people being bossy (p. 233). Most 
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of these conditions, it can be seen, relate 
to people and characteristics of people that 
infringe on the child’s comfort, his pride, 
or his conception of what others have the 
right to do to him or expect of him. One 
item on the list indicates that friction be- 
tween siblings is still an important source 
of annoyance to children in their early 
teens. 

In a study ineluding both junior and 
senior high school pupils and dealing spe- 
cifically with conflicts between children and 
their mothers, Block (1937) found that 71 
per cent of the young people checked an 
item to the effect that they were disturbed 
by having their mothers hold brothers or 
sisters up to them as models of behavior. 
Many other items pertaining to desires for 
independence, nagging of various kinds, re- 
strictions of various sorts, were also checked 
with high frequency. Many children (half 
of the boys and over four-fifths of the 
girls) also reported that they had been 
disturbed because the mother insisted that 
they must take a brother or sister with 
them wherever they went. 

Findings such as these indicate that the 
child’s need to protect his pride, his inde- 
pendence, and his self-respect represents the 
most important basis for anger.* 

At the adolescent level, many children 
are annoyed not only by specific parental 
practices but also by parental traits and 
habits (Stott, 1940). 

At the college level, Gates (1926) like- 
wise found that people more often caused 
anger than things. Meltzer (1933) also 
found that conditions arising in connec- 
tion with social relationships were a fre- 
quent cause of anger at the college level. 
Another frequent cause was failure in ac- 
tivities that had been undertaken. 

The fact that there are many conditions 
in everyday life which continue to be an- 

1 Hostility associated with sibling rivalry is treated 
in a separate section below. 


noying to people over a wide age range 
has been brought out in a study by Alex- 
ander (1946), who questioned people in the 
age range from 10 to 50 concerning their 
antipathies, and in a study by Conrad and 
Jones (1942), who obtained information 
concerning the annoyance encountered by 
a sampling of about 300 children yearly 
for a period of about 5 years beginning 
in the sixth grade. 


FACTORS CONTRIBUTING TO 
SUSCEPTIBILITY TO ANGER 


Among the circumstances in the environ- 
ment that made children more susceptible 
to anger in Goodenough’s study were the 
following: the presence of many adults or 
many older siblings in the family group; 
visitors; a tendency on the part of a 
child’s elders to be critical or overanxious 
or uncertain, or inclined to nag about small 
matters; a concern about the moral good- 
ness or badness of the child’s behavior 
rather than its appropriateness from a de- 
velopmental or situational point of view; 
inconsistency in discipline; past experience 
in gaining objectives by a show of anger. 

Among the organie faetors noted by 
Goodenough (19315) as contributing to in- 
creased iraseibility were the child's state of 
health as indicated by colds, bed-wetting, 
constipation, ete.; delays in feeding; the 
presence of fatigue and previous sleepless- 
ness, The influence of factors such as fa- 
tigue and hunger on emotional susceptibil- 
ity has been noted also by Gates (1926) 
and Young (1937) in studies of college stu- 
dents. Stratton (1929) found that adults 
who had a history of illness during early 
childhood tended to be somewhat more sub- 
ject to anger than persons who had no 
history of serious illness. 

Another factor that directly or indirectly 
disposes a child to anger is the assignment 
of tasks that are very difficult or impos- 
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sible for him to perform (Dembo, 1931; 
Keister and Updegraff, 1937); restrictions 
in space, both psychological and physical, or 
having to stay within rigid confines may 
increase tension that leads to aggressive 
feelings (Lewin, Lippitt, and White, 1939). 


Varieties of Expression of Anger and 
Hostility 


The infant’s first expressions of anger in- 
volve much diffuse, poorly coordinated be- 
havior, The most frequent single expres- 
sion of anger in early childhood is crying, 
but this diminishes with age. Goodenough 
(1931b) observed that before the age of 
a year the child’s outbursts of anger are 
rather explosive in nature, not well de- 
signed to remove a thwarting obstacle or 
to fight off an offender. As the child 
grows older his behavior when angry be- 
comes less random and more directly aimed 
at something or someone, At the age of 
4, about half the expressions of anger were 
found to be aimed at the object of the 
children’s wrath, With this change toward 
calculated and directed behavior there also 
was an increase in retaliative behavior of 
a sort which denoted a desire to get re- 
venge. Goodenough found that threats be- 
gan to appear between the ages of 2 and 
3 and increased in frequency thereafter. 

No sooner has a child acquired the abil- 
ity to direct his anger at the object of his 
wrath than he comes under pressure to in- 
hibit his expression of anger. For a child 
to give vent to his anger is uncomfortable 
and annoying to others and it may even 
be dangerous to others or to the child 
himself. The child is not only only under 
strong and sometimes violent pressure from 
others to inhibit outward show of anger 
but he also discovers that if he attacks he 
is likely to provoke a counterattack. So 
in the process of development human be- 
ings learn a great variety of ways of giv- 


ing vent to anger and hostility other than 
in open and direct attack. 

Verbal Aggression, At an early age 
children express their resentment verbally 
rather than by physical violence. A shift 
with age toward more bickering and quar- 
reling and less fighting appears notably in 
connection with children’s quarrels at the 
preschool level. The means of verbal at- 
tack which a child is able to learn by the 
time he reaches maturity are practically 
endless. They include direct methods, such 
as calling the other person bad. They in- 
clude, from an early age, verbal denial of 
affection, which may be expressed directly 
(“I don’t like you"), or indirectly by call- 
ing attention to the lovable qualities of 
someone else. 

Verbal aggression may also take the form 
of assertions of superiority by the aggressor 
(“I can lick you”; “I’ve got ten thousand 
marbles”) or by assertions aimed to be- 
little the offender, 

Tt is largely by verbal means, also, that 
a large variety of indirect forms of attack 
are carried out, ranging from simple forms 
of tattling to gossip and slander designed 
to injure another person’s name. 

Teasing. Teasing is a frequent way of 
expressing hostility, especially in relations 
between children. Teasing can be devel- 
oped into such a fine art that the blame 
is placed on the one who is teased when 
at last he loses his temper and continues 
with his fists a fight which his adversary 
started with words. 

Swearing. The function of swearing in 
relieving the tension associated with aggres- 
sive feelings has been examined by Montagu 
(1942), who notes that social taboos have 
restricted women from swearing, and when 
not allowed to swear, women substitute the 
more infantile reaction of weeping. With 
increasing social emancipation, according to 
this line of thought, we may perhaps ex- 
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peet women more and more to renounce 
weeping in favor of swearing. 

There has been no developmental study 
of swearing, as far as the writer knows. 
It is a common expectation in our culture 
that children, like women, will not swear 
(or, at least, not swear as much as men). 
Many boys who are destined to do a great 
deal of swearing do not begin in earnest 
until they are of adolescent age. It is in- 
teresting to note that while swearing is in 
many respects an infantile form of response, 
it usually does not appear habitually until 
the child has “matured” well beyond the 
infantile level, 

Expressions of Hostility in Fantasy and 
Play. From an early age aggressive im- 
pulses occur prominently in children’s fan- 
tasy and overt make-believe play. Hostile 
feelings may occur in connection with an 
imaginary plot or counterattack which in- 
cludes imaginary scenes in which the indi- 
vidual is superior to the offender, or scores 
a triumph of wit, or calls him names, or 
witnesses him actually coming to grief 
through tripping, stumbling, or some other 
accident or misfortune. Imaginings of this 
sort are especially prevalent in connection 
with anger experiences in adults (Richard- 
son, 1918), and they probably appear, in 
one form or another, as soon as children 
are able to pursue an imaginary theme in 
their own thoughts. 

The fact that a child in his play may 
reveal feelings of hostility (as well as other 
feclings, such as anxiety and desires for 
recognition and approval) has made the 
use of play situations a very productive 
technique in connection both with research 
and with therapy with children, When pro- 
vided with a suitable play setting it has 
been observed that a large proportion of 
children will show aggressive behavior of 
one sort or another. Ina study by Baruch 
(1941) which used dolls representing chil- 
dren’s families, 32 of 46 preschool children 


within a period of 15 minutes showed ag- 
gression in ways such as: separating a single 
member of the family from others, spank- 
ing, burying a member, and calling names. 

Although it is an easy matter to pro- 
vide a play setting in which children will 
show aggressive behavior, it is not a sim- 
ple matter to tell what such behavior 
means. There may be a clear discrepancy 
between the kind of aggressive behavior a 
child shows in play and the kind of treat- 
ment he receives from his parents, One 
child who is not spanked by his parents 
may freely spank the doll he plays with; 
another who is often spanked may not al- 
low himself to spank the baby doll, There 
may be a discrepancy also between what 
the child does in a make-believe setting 
and what he does in actuality (on the 
playground with other children, or with 
his family at home), and what he says 
he does or would do (Fite, 1940). 

In a study by Korner (1947), play ma- 
terials, incomplete stories, and frustrating 
situations were used with children aged 4 
to 6. Expressions of hostility which chil- 
dren revealed included direct expression of 
hostility; retaliation in kind, such as spank- 
ing if the parents spank; open spite; ver- 
bal rejection; ridicule. Other, less direct, 
expressions of hostility included destruetive- 
ness; hostility carried out by an external 
agent, such as having another child in the 
doll family inflict punishment on the per- 
son who causes the frustration; hostility 
displaced, on to others, such as having the 
child hit other children rather than the of- 
fending father or mother; hostile acts ra- 
tionalized through identification with the 
parents, such as having the little boy throw 
the child who has fought with him out 
explaining, “My mother throws people out 
who fight.” 

Although the children in Korner's study 
responded rather vigorously to vicarious 
frustrations imposed in a story-telling sit- 
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uation and to the direct frustration of be- 
ing kept from using a preferred toy, it 
was found that there was only a low cor- 
relation (.29) between the sum total of 
hostility tallies in the two experiments. 
There was also a rather low correlation 
(.21) between the total of hostility tallies 
in the story-telling experiments (there were 
ten story-telling play-material situations) 
and hostility shown by the children in real- 
life situations as reported by the parents. 

Displaced Hostility. When blocked or in- 
hibited in his impulse to express his anger 
directly against an offender, a child, like 
an adult, will frequently center his anger 
against objects, as when he smashes a toy 
when angered by his mother whom he hesi- 
tates to attack openly. He may direct his 
anger against animals, as when he hurts 
the family cat. He may vent his anger 
upon other persons, as when he “takes it 
out” on a younger sibling, or turns wrath- 
fully against the milder of his parents when 
he has been angered by a parent who is 
stern and whom he fears. He may turn 
wrath that has been generated at school 
against his parents. Sometimes there may 
be a combination of direct or primary 
anger and projected anger, as when a child 
is spiteful toward a sibling who has directly 
annoyed him and who also serves as a 
seapegoat for anger induced by other frus- 
trations. 

Cruelty. The expression of hostile feel- 
ings may take the form of recurrent cruelty, 
as when a child hatches schemes to hurt 
another innocent person, or sets fire to ant 
hills, or goes out of his way to kill frogs, 
toads, and other creatures. The subject of 
eruelty in children is in need of study from 
a developmental point of view, for “cruel” 
behavior may represent varying combina- 
tions of hostility, thoughtlessness, and ex- 
ploratory interest at different developmental 
levels. The development of marked reac- 
tions against cruelty, in the form of irra- 


tional solicitude for animals and childish 
forms of antiviviseetionism, also offers a 
significant field for study. In cases of ex- 
treme solieitude for animals it is difficult 
to tell to what extent it represents pity 
and sympathy, or an expression of the 
child's anxieties, or a form of denying or 
reacting against his own hostile feelings. 

Prejudice. Prejudice serves as a means 
of projecting one's anger on someone else, 
although this is not its only motivation. 
While children may incorporate as their 
own, without feeling very deeply about it, 
the prejudices held by their elders, the 
phenomenon of prejudice as a form of dis- 
placed hostility sometimes appears at a re- 
latively early age. First graders, for ex- 
ample, sometimes are aggressive toward in- 
nocent "foreigners" (the "foreigner" may 
be a member of a different race or reli- 
gion, or a different socio-economic level, 
or simply a stranger or outsider to some 
or all of the children when he first arrives). 
In a study of older children, Frenkel-Bruns- 
wik (1948) found that those who were no- 
tably prejudieed tended, among other mat- 
ters, to be more punitive in their attitudes 
than children who were relatively unpreju- 
diced. 

Bullying. The aggressive motive behind 
bullying is usually quite obvious. If a child 
expresses his hostility primarily or solely 
by bullying, one may suspect that he not 
only is hostile but also is subject to anxiety 
or feelings of inferiority. Bullying as a 
form of displaced revenge may prevail for 
a time in children who are abused or per- 
secuted when they first join a new group. 
In a study of camp children, Osborne 
(1937) deseribes a sequence in which a 
child is first the butt of bullying and teas- 
ing, and who then, as he learns to hold his 
own in the group, for a time bullies others, 
and then, as he makes further gains in 
poise and self-confidence within the group, 
discontinues his bullying. 
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Antisocial Acts and Ideals. Aggressive 
impulses may be expressed through various 
forms of resistance or rebellion against pre- 
vailing standards. The most violent forms 
of expression in this category occur in the 
form of aets of delinqueney and erime. 
Truancy may also be a gesture of hostility 
and defiance. Sexual promiscuity appar- 
ently also sometimes serves as an expression 
of resentment or rebellion. 

A subtler form of hostile, antisocial be- 
havior occurs when a child harbors ideas or 
feelings that go markedly counter to the 
needs or aspirations of the group. In an 
informal study of children’s heroes and 
ideals by the writer and some of his stu- 
dents it was observed that a few notably 
rebellious children expressed their aggres- 
sive feelings by naming, as their ideals, 
celebrated criminals. Examples of the 
manner in which children may show overt 
sympathy with the enemy during wartime 
as a way of expressing their hostility to- 
ward persons in their environment are de- 
seribed by Escalona (1946). 

Self-Inflicted Punishment. From an early 
age, children occasionally “take out” their 
anger on themselves. The violent head 
banging which some children display dur- 
ing temper tantrums is a notable example. 
Head banging has also been observed as 
an expression of rage in chimpanzees (Hebb, 
1945). As time passes, many additional 
forms of self-punishment appear, such as 
when the child unduly blames himself or 
deliberately courts troubles or accidents 
that might injure him. This phenomenon 
of self-inflicted pain, and motives behind it, 
has been discussed more fully from the 
point of view of its meaning in adult life 
than it has been investigated from a devel- 
opmental point of view. 

Psychosomatic Mechanisms. In children, 
as in adults, the effects of anxiety, hostility, 
and other disturbing emotional states may 


appear as physical symptoms, Also, as we 
have noted elsewhere, a physical weakness 
or ailment will influence a person’s irrita- 
bility and emotional susceptibility. Both 
these conditions represent a form of psy- 
chosomatic interaction. Emotions may 
have secondary somatic effects, and a so- 
matie condition may have a pronounced 
influence on emotion. 

Many studies have added to knowledge 
concerning the interplay of mind and body 
as revealed in well-known phenomena such 
as physical disabilities occurring in connec- 
tion with emotional confliet, as in conver- 
sion hysteria; the influence of drugs and 
toxins on moods and emotions; the occur- 
rence of nausea, voiding of the bowels, and 
other involuntary physical reactions during 
times of acute stress,* 

Sulzberger and Zaidens (1948) have de- 
scribed how emotions may directly involve 
skin reactions, such as blushing, and goose- 
flesh, and may also indirectly precipitate 
skin disorders. Numerous writers have ex- 
plored the theory that illness may serve as 
an escape from frustration. The interplay 
between psychological and biochemical fae- 
tors in connection with asthma and other 
allergie reactions has likewise received con- 
siderable attention. Among other troubles, 
arthritis and other rheumatic diseases fre- 
quently appear to have a psychogenic ori- 
gin and represent, according to one theory, 
a reaction to suppressed hostility. 

Probably in instances where such reac- 
tions occur there is a physical reason why 
this particular symptom, and not some 
other form of somatic reaction, should ap- 
pear. It is difficult to determine, as one 
writer puts it, which comes first, the “rheu- 
matic chicken or the emotional egg" (Time, 
June 13, 1949). But, whatever the answer 

1 Readers are referred to the journal Psychosomatic 
Medicine and to various books and articles such as 


Cannon (1929, 1939); Young (1987); Dunbar (1945); 
Saul (1947). 
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to that may be, it is clear that in studying 
the emotional behavior of children it is im- 
portant to recognize that a great variety 
of physical disorders may be symptoms of 
emotional disorder. This observation in- 
cludes also physical injuries which may arise, 
as pointed out in another section, when an 
emotionally disturbed child deliberately or 
unwittingly exposes himself to physical ac- 
cidents as a form of taking revenge upon 
others or as a means of punishing himself. 

Externalization, In many of the expres- 
sions of hostility noted above, the hostile 
person is, in effect, disavowing his anger or 
avoiding a direct display of it. Such dis- 
avowal involves much actual or attempted 
self-deception. 

Anger and hostility are so sharply de- 
plored in most strata of our society that 
children from a rather early age develop 
stratagems to conceal their anger from 
themselves and others and techniques for 
evading responsibility for their rage. One 
mechanism is to externalize hostility. The 
child who has externalized his hostility to- 
ward his teacher does not see himself but 
the teacher as a hostile person, and by 
this stroke he justifies his grievances against 
her and is freed from the painful thought 
that the seat of the difficulty is in him and 
not in her, 

Grievances and Feeling Abused. A com- 
mon manifestation of externalized hostility 
appears in the child or adult who is full of 
grievances. The concept of grievance helps 
greatly to illuminate many childish argu- 
ments, quarrels, complaints, and antipa- 
thies, and it is also a great help in under- 
standing much of the recrimination and ar- 
gumentation that goes on in the name of 
yarious “causes” espoused by adults. The 
person who has managed to develop what 
to him is a grievance, a "real" reason for 
feeling abused, possesses a fine device for 

1 For a discussion of the feeling of being abused, see 
Horney (1951). 


placing full blame on others and for remov- 
ing all blame or responsibility from himself. 
It is the others who are mean, dishonest, 
unfair, “They” are against him. “They” 
are the ones who will seize every oppor- 
tunity to do him about. At the adult level, 
there are many symbols and whipping boys 
representing grievances. We need a “New 
Deal” because we have been abused by the 
Old Deal. But to those who feel abused 
by the New Deal, it is a Raw Deal, so we 
need a Square Deal, and so on. 

An appeal to grievances, an effort (in a 
political campaign, for example) to play 
upon the resentments of persons who feel 
abused, is an especially powerful device be- 
cause it is directed at something that prob- 
ably is latent to some extent in all people 
from early childhood on, It touches upon 
feelings that have a basis in reality (it is 
likely that all children actually have ex- 
perienced mean and unfair treatment from 
someone and to that extent have a griev- 
ance founded in reality). And it touches 
even more effectively on the irrational atti- 
tudes such as those that come into play 
when an aggrieved person feels hostile to- 
ward others and then externalizes hostility, 
as described above, 

While a person's feeling of being abused 
is directed against others, it may be tied to 
a person's unrecognized attitudes of con- 
tempt and hostility toward himself. On 
this theory, the person who to a substantial 
degree predicates his behavior on irrational 
feelings of being abused lacks integrity in 
his dealings with himself, and if he plays on 
these irrational attitudes as a means of 
manipulating others he lacks integrity also 
in his dealings with others. 

Weakness of “Inner Controls.” In an 
absorbing account of “children who hate,” 
Redl and Wineman (1951) haye described 
difficulties which beset children who have 
been exposed to severe rejection and abuse. 
Such children may show a conspicuous lack 
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of the “inner controls" which we expect to 
find in ehildren who in the course of their 
character development have had the bene- 
fit of friendly relationships with others and 
have been able to count on others for sym- 
pathy, example, and moral support. Among 
the characteristics observed in such children 
by Redl and Wineman (1951, pp. 74-140) 
were: low frustration tolerance; uncon- 
structive stratagems for coping with inse- 
curity, anxiety, and fear; low resistance to 
temptation; a tendency to become excited 
and to show “group psychological intoxica- 
tion” (as revealed, for example, by impul- 
sivity and primitive forms of sublimation) ; 
“sublimation deafness”; irresponsibility 
with regard to property and possessions; à 
tendency toward panie when confronted 
with something new; a loss of control over 
the “traumatic onrush from the past"; dis- 
organization in the face of guilt; lack of 
insight into self-contributed causal links in 
a sequence of happenings; lack of a realistic 
attitude toward time, including lack of a 
realistic concept of “future consequences” 
or of “themselves in the future”; consider- 
able blindness to social realities; loss of po- 
tentials for learning from experience; 
greater than normal difficulty in reacting 
rationally to failure, mistakes, and success; 
difficulty in reacting constructively to the 
challenge of competition. 

Variations in Culturally Sanctioned Chan- 
nels of Aggression. The fact that cultural 
sanctions regarding the expression of ag- 
gression operate in varying ways was noted 
above in a brief comment about swearing, 
and it has also been emphasized in other 
observations. In the Saulteaux Indian So- 
ciety, according to Hallowell (1940), mem- 
bers of the group are under social constraint 
to cultivate patience, self-restraint, coop- 
eration, and harmony in their dealings with 
each other and to avoid overt aggression, 
but closer study shows that strongly hos- 
tile feelings still prevail and are expressed 


through the culturally sanctioned channels 
of gossip and resort to sorcery and magic. 
This study suggests that observed differ- 
ences in aggressiveness between various 
primitive groups may be more apparent 
than real, and it also suggests the possi- 
bility that a concerted study of many dif- 
ferent cultural groups might reveal not only 
that the problem of aggressiveness prevails 
in all but also that some groups have solved 
this problem more constructively than 
others. 


Interplay of Anger and Fear 


We have already noted that there is a 
close relationship between anger and fear. 
Sometimes a person vacillates between the 
two. Some circumstances produce both. 
By virtue of a change in the child, a cir- 
cumstance which once produced fear (such 
as a threat by another child) may produce 
anger (if the threatened child now is older 
or more confident of his strength). The oc- 
currence of one of the emotions may stimu- 
late the arousal of the other, as when a 
person is frightened by the violence of his 
anger, or is angry at himself by reason of 
the restriction of freedom which his fears 
impose upon him. 

Various studies have shown that there 
is a correlation between susceptibility to 
anger and fear. In a study of a group of 
especially “aggressive” children, Kepler 
(1933-1934) found that about half of them 
also showed anxiety in their behavior. In 
studies of college students, Stratton (1927) 
and Anastasi, Cohen, and Spatz (1948) 
found a positive correlation between the 
frequency of reported experiences of anger 
and fear. The frequency of reporting both 
anger and fear might be influenced by the 
faithfulness and by the perceptiveness of 
the person who is keeping the record, but 
it seems reasonable to assume that these 
emotions would be associated. A person 
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who shows a high incidence of one of them 
quite likely is vulnerable or irritable or frus- 
trated or harassed to a degree and in a 
manner that might readily lead to a high 
incidence of the other. 

At the 3-to-5-year level, Felder (1932) 
found that anger outbursts were far more 
frequent than displays of fear. It appears 
that in a well-proteeted environment it is 
easier to shield a child from specifie events 
that are likely to frighten him than to 
eliminate thwartings of the kind that lead 
to anger. In some instances, however, the 
higher incidence of anger than of fear may 
be more apparent than real, since there are 
children who express their anger quite 
overtly but conceal their fears or find means 
of avoiding direct contact with the situa- 
tions that they dread. 

Although passing displays of temper may 
be more frequent than manifestations of 
fear, the latter are regarded quite often as 
constituting a “problem” in behavior of 
young children (Foster and Anderson, 
1930). 


Non-Aggressive: Responses to 
Frustration 


The subject of frustration overlaps but 
does not fully coincide with the subject of 
conditions that give rise to anger and hos- 
tility. The term "frustration" as used in 
eurrent writings has a meaning somewhat 
broader than the thwarting that elicits 
anger. In their elassie study of frustration, 
Dollard, Doob, Miller, Mowrer, Sears, et al. 
(1939) speak of frustration as “an inter- 
ference with the occurrence of an instigated 
goal-response at its proper time in the be- 
havior sequence" (p. 7). Other definitions 
have variously identified frustration as the 
blocking of or interference with the satis- 
faction of an aroused need through some 
barrier or obstruction (Symonds, 1946, p. 
51); as a situation in which accustomed re- 


actions do not satisfy an aroused motive 
(Shaffer, 1936, p. 117); as a state of high 
tension incident to the blockage of a path 
to a goal (G. Murphy, 1947, p. 145). 

Many methods have been used in experi- 
ments with frustration, including difficult 
or insolvable problems or tasks, being de- 
nied a favorite toy, having a lure such as 
chocolate bar suspended just beyond reach, 
substituting something that has no appeal 
for something that has much appeal. 

Experimentally induced abnormal behav- 
ior in animals through the use of frustra- 
tion techniques has been studied by Maier 
(1939, see also review of studies, 1948) and 
others. In Maier's study, rats were placed 
in a card-discrimination problem situation 
in which reward and punishment were ap- 
plied in random order, confronting the ani- 
mals with an insolvable problem; besides, a 
jet of air was directed at the rat to force 
it to react. 

Among the responses which frustration 
may arouse are the following: aggression, 
regression to a more childish level of be- 
havior, resistance, withdrawal, apathy, ex- 
pressions of guilt or remorse or shame or 
embarrassment, nagging, threatening, ef- 
forts to evade the issue, efforts to rational- 
ize or explain away the issue. In response 
to long-continued frustration, the individ- 
ual may build up mechanisms of self-decep- 
tion, or he may respond with rigid ritual- 
like forms of behavior.? 

As in response to thwartings of a sort 
that normally produce anger, the response 
to frustrating situations will depend not 
only on the source or nature of the frustra- 

1See, eg, Fajans, 1933; Barker, Dembo, and 
Lewin, 1937; Britt and Janus, 1940; Burton, 1942; 
Frederickson, 1942; Seashore and Bavelas, 1942; Sher- 
man and Jost, 1942; Korner, 1947; Miller and Bugelski, 
1948. 

2 A comprehensive account of various forms of 
frustration arising both from internal and from ex- 
ternal circumstances, and of varying types of response, 


has been given by Rosenzweig, 1938-1939. Rosenzweig 
also develops the concept of "frustration tolerance.” 
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tion but also upon habitual tendencies in 
the child. If he generally tends to be as- 
sertive and aggressive, he may respond ag- 
gressively; if he is insecure or anxious, he 
may withdraw or respond with behavior 
rituals that, do not solve the problem. By 
reason of the faet that response to frustra- 
tion shows variations of this sort, the par- 
tieular behavior whieh the frustrated indi- 
vidual shows may give little or no indica- 
tion of his needs. 


LOVE AND AFFECTION 


We have noted earlier that during the 
first year of life children begin to show af- 
fection for others. It would be difficult to 
determine to what extent the young child’s 
affectionate behavior represents a primary 
drive or an acquired motive. But we can 
say, at any rate, that a child’s display of 
affection for others seems to appear spon- 
taneously, and, as Dennis (1938) has shown, 
it will arise with a minimum of social stim- 
ulation from others. The factor of learning 
will, of course, influence the particular per- 
sons and objects to which the child’s af- 
fections become attached. 


Developmental Changes 


Most of the written material on affection 
deals with the child’s need for love. It pic- 
tures him as one who receives affection 
without much mention of the fact that he 
also gives affection, If we could study this 
matter we probably would find that at a 
relatively early age the ability to accept 
and the ability to bestow affection are 
closely interrelated. 

There is very little systematie informa- 
tion concerning the development of affec- 
tion, concerning the way in which the child's 
capacity for loving, and the range or scope 
of his affections, wax and ehange in the 
process of development. We know from 


everyday observation that as time passes 
the child's affections expand in scope. He 
shows affection for his parents, immediate 
members of his family, and, as time passes, 
for other persons in his environment. 
Eventually he become capable of a wide 
range of loyalties that contain an element 
of affection. 

Likewise, from an early age, the child 
begins to acquire affection for pets and 
things and places, his doll, his favorite toy, 
an old blanket, the family cat, the house 
and grounds wherein he lives, and so on, 

With the passing of time there are 
changes also in the quality of his affection. 
As he develops, he increasingly gains in 
ability to appreciate the feelings of others, 
to sympathize, to feel compassion, to re- 
spond to loved persons with thoughtfulness 
and tenderness, to give to others out of 
love. 

We can also observe in everyday life 
manifestations of infatuation and romanti- 
cized love which some persons show in ado- 
lescenee but which many exhibit long be- 
fore adolescence, and others continue to ex- 
hibit long after. 

We can also observe the manifestations 
of parental love which may involve a degree 
of solicitude and tenderness and a degree of 
self-forgetfulness that mark it off from any 
other experience in life.* This love appears 
in its fullest form when parenthood is at- 
tained, but even this form of love often 
appears at an early age when a child “moth- 
ers” another child, shows a loving, moth- 
erly attitude toward a doll, or shows an af- 
fectionate, motherly or fatherly attitude to- 
ward a parent. 

There are findings dealing with one aspect 
or another of these manifestations, but we 

1 Deutsch (1944-1945) has drawn an interesting dis- 
tinction between psychological and biological mother- 
hood. A woman can function psychologically as a 
mother without having borne a child, and the fact 


that a woman actually has offspring will not neces- 
sarily give assurance that she is a motherly person. 
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have nothing approaching a systematie de- 
velopmental record of the actual and poten- 
tial range and scope of a child's affections 
or of changes in form and quality, or of 
the dynamic relationship which the devel- 
opment of his own affectional life bears to 
his personality as a whole. Findings on the 
last point are limited, for most observers, 
as we have said, have stressed the child’: 
need of being loved without dwelling on the 
degree to which it is essential, for his own 
full development, not only to be loved but 
to love others. The intimate relationship 
between love for others and love of self has 
been discussed by Fromm (1947). The 
Golden Rule also touches rather trenchantly 
on this relationship. The relationship be- 
tween love for self and love for others, ac- 
ceptance of self and acceptance of others, 
self-rejection and rejection of others, self- 
hate and hatred for others is emphasized 
explicitly or by implication in the writings 
of Horney (1937 et seq.), Rogers (1942), 
Sullivan (1947), and Sheerer (1949). Love 
of others and love of self can best be under- 
stood when viewed as constituting an in- 
timate and essential interrelationship and 
not simply a kind of bargaining arrange- 
ment. 


Impact of Affection on Development 


As a matter of common sense, we know 
that if a child is to thrive he needs to be 
reared in an atmosphere of affection and 
that he is under a tragic handicap if he 
lives in an environment devoid of love. 
The reason is not simply that love is some- 
thing nice to have, an added vitamin in the 
diet, so to speak. The reason goes far 
deeper and is more pervasive. Love is not 
just an extra touch—it is something that 
enters into the quality of the total environ- 
ment. Where it prevails it affects the na- 
ture of all the child’s relationships with the 
people on whom as a helpless person he is 


at first abjectly dependent; it is a feature 
of everything that is involved in the child’s 
nurture, 

When a parent genuinely is fond of his 
child and spontaneously enjoys him as a 
companion there will be more give and take, 
more mutual participation in activities 
through which the child can discover his 
resources and limitations, less unresolved 
friction (but not necessarily less friction), 
less need for evasion and concealment in 
facing life’s problems. 

In their relations with their child the lov- 
ing mother and father communicate affec- 
tion through all their ways of dealing with 
him. Love is not offered simply by way 
of coos and caresses, fond pats and affec- 
tionate squeezes (although these are nice 
at all levels from infancy to old age) but 
in countless rather prosaic and practical 
ways. A basic and all-pervasive feature of 
parental love for a child is that the child 
is liked for his own sake; he is viewed as 
something valuable per se; he is respected 
as a personality in his own right. His self- 
hood is accepted. An outstanding feature 
of parental love for a child is that it is 
unconditional: the child is worthy as he is; 
the child is not loved on the condition that 
he or she is blonde or brunette, or male or 
female, a “good” baby, a pretty baby, a 
baby likely to add to the glory of the family 
name. 

Such love for a child has a telling in- 
fluence on the child’s development. The 
greatest impact is on the development of 
the self. This position has been advanced 
most forcefully by Sullivan (1947). Ap- 
proval and acceptance by others are neces- 
sary for the development of self-approval 
and self-acceptance. The self, according to 
Sullivan, is made up of “reflected ap- 
praisals.” As noted earlier, according to 
this theory, if the appraisals are chiefly 
derogatory the child’s attitudes toward him- 
self will become chiefly derogatory, but if he 
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is accepted and approved by significant 
people this will influence him in the direc- 
tion of self-approval and appreciation of his 
own worth. 

There is something emotionally satisfying 
about being loved, and there also is some- 
thing very practical about it. The child 
who is loved for himself is free to be him- 
self. He is free from an early age to ma- 
nipulate, to explore, to try himself out, to 
discover his resources and limitations, to 
test his environment (including the limits 
of his mother’s and father’s patience). He 
has freedom to do the things that lead to 
learning: to try and err, to make mistakes, 
to do childish and foolish things, to experi- 
ment. Not the least of the factors that help 
him in learning to realize himself is that 
the loving parent also has a certain kind of 
freedom which the unloving parent is not so 
likely to possess, namely, freedom to be 
himself in his róle as a parent; he will not 
feel a need to put a false face on his own 
feelings, to act as though he always were 
chipper and cheerful, full of sweetness and 
light, with a boundless amount of patience 
and an inexhaustible capacity for control- 
ling his temper. He does not need to dis- 
tort his personality by trying to live up to 
the impossible ideal of being a perfect par- 
ent. He will not feel a guilty need to grant 
the child's every whim or to indulge his 
every desire for fear that to do otherwise 
would threaten a precarious relationship 
between him and his youngster. 

A study by Skeels, Updegraff, Wellman, 
and Williams (1938), earlier referred to, 
shows impressively how young children, 
reared in an orphanage without, the per- 
sonal attention which children usually re- 
ceive at home, may be adversely affected 
in various aspects of their development, 
including their capacity for friendly rela- 
tionships with other people. Goldfarb 
(1943) found that institutionalized children, 
as compared with children in foster homes, 


showed, among other things, a lower ca- 
pacity for personal ties and relationships 
and various symptoms of emotional unre- 
sponsiveness. An interesting paper by Mc- 
Carthy (1953) traces the relationship that 
might exist between lack of mothering in 
the mother-son relationship and the fre- 
quently observed backwardness of boys as 
compared with girls in certain aspects of 
language development. 

Zucker (1943) used a story-completion 
technique and a questionnaire to test the 
hypothesis that lack of a close emotional 
tie between children and parents may re- 
sult in only a superfieial assimilation by 
children of the parents’ values and ideas.* 

The fact that there may be a relationship 
between an adult’s attitudes toward author- 
ity, existing institutions, and political and 
economic issues and his emotional relation- 
ships with his parents as a child has been 
indicated in several studies.  Lasswell 
(1930) reports that attitudes in favor of 
revolt against established institutional prac- 
tices were associated in the persons he stud- 
ied with repressed aggression against the 
father. Findings obtained by Krout and 
Stagner (1939) tended to confirm that 
avowed radicals showed more frequent find- 
ings of rejection by their parents and in 
general more unhappiness in childhood than 
a control group. In a later study, Stagner 

1 The huge amount of literature dealing with the 
bearing of parent-child relationships on problem dis- 
orders and emotional maladjustment will not be re- 
viewed here except through a brief reference below 
to parental "rejection" and "overprotection," Among 
matters associated with maladjustment are the emo- 
tional complications involved in living in "broken" 
families. It is impressive to note that in 1940 it is 
reported that of the 40,280,770 children under 18 years 
of age in the United States, 4,518,000 lived in broken 
homes (Anon. 1944). In 1947 Madow and Hardy 
(1047) estimated that from available statisties ap- 
proximately from 11 to 15 per cent of children have 
broken families before the age of 10. In addition to 
the homes that are physically ""broken"" there are un- 
calculated numbers of homes that are psychologically 


torn and broken even though they are physically 
intact. 
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(1944) found that in a male college popula- 
tion active radicals reported less satisfac- 
tory relationships with parents than a con- 
trol group. 

Response to Evacuation. The evacua- 
tion of large numbers of children from their 
homes during wartime has offered oppor- 
tunities for studying the meaning of nor- 
mal parent-child relationships in the home. 
Some observers have expressed the opinion 
that the immediate effects of evacuation 
when it involved separation from parents 
are worse than the immediate effects of air 
raids, and that it is a greater shock to a 
child to be separated from his parents than 
to experience bombardment; other observ- 
ers voice a contrary opinion (see, e.g., Bur- 
bury, 1941; Burt, 1941; Coromina, 1943; 
A. Freud and Burlingham, 1943; Isaacs, 
Brown, and Thouless, 1941; John, 1941; 
Mons, 1941). 


Parental. Rejection and Overprotection 


The term “rejection” and the label “re- 
jected child” have been used to denote the 
condition of a child who is not loved by 
his parents (or parent-substitute), The 
term “overprotection” has been used to 
designate a parental attitude involving ex- 
cessive contact and mothering. The term 
rejection is commonly used to denote the 
antithesis of a relationship in which there 
is wholehearted acceptance of the child. 
However, overprotection and rejection can- 
not be regarded as opposites, for, as usually 
construed, overprotection is colored by anx- 
iety and, besides, overprotecting behavior 
may be one symptom or means of reject- 
ing the child. 

Signs or criteria of rejection and over- 
protection have been discussed by Levy 
(1943), Symonds (1938, 1939), and Fitz- 
Simons (1935). Circumstances which 
might lead a mother to overprotect her 
child have been discussed by Levy (1943). 


One response to maternal rejection is ag- 
gressiveness on the part of the child, ac- 
cording to Knight (1933-1934). Aecord- 
ing to Symonds (1946), the child who is de- 
nied love by his parents is thrown back 
upon himself for love. The fact that re- 
jection by one parent or the other cannot 
alone aecount for subsequent behavior is 
suggested in a study of delinquent children 
who had received treatment (Glueck and 
Glueck, 1940). When studied several years 
after treatment, the same percentage of 
young persons were reported to have the 
affection of their fathers in the group that 
was unreformed as in the group that was 
reformed. 

The concept of rejection is a valuable one 
for understanding child behavior although 
it touches on an area of human relation- 
ship in which there is need for further re- 
search. 

A full understanding of the effects of re- 
jection would have to take account of the 
total social and psychological setting in 
which practices and attitudes of an appar- 
ently rejecting sort operate. Rejection can- 
not be studied simply by noting the acts, 
attitudes, and apparent intentions of the 
person whose affection the child desires. 
The child who is subject to consistent, strict 
discipline of an apparently “rejecting” sort 
may feel less cast off than a child who is 
subject to inconsistent and unpredictable 
discipline of a milder sort. Behavior which 
in itself is not rejecting might have the 
effect of rejection in a setting in which 
there is favoritism for one child. The 
practices that prevail in a given culture 
or even within a given community will have 
a bearing on the extent to which parental 
behavior becomes psychologically equiva- 
lent to rejection. A very important factor 
in determining whether the attitude of a 
parent or parent-substitute is regarded as 
rejecting is the attitude already established 
in a child. A child who feels abused (see 
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an earlier section) probably will interpret 
the behavior of a parent or teacher as a 
form of rejection far more readily than 
would another child, It is likely that a 
child will have the experience of feeling 
rejected in many situations which the par- 
ent does not regard as rejecting in charac- 
ter. For example, the child who is con- 
stantly being pressed to live up to stand- 
ards that are beyond his reach is being re- 
jected. He will have constant reminders 
of his imperfection—he is not as clean, or 
is not as obedient, as quiet, or quick at 
learning as he should be, and so on, 

Whenever a child is measured against a 
preconceived standard and found wanting 
(or feels that he is found wanting) it is 
likely that his experience may be much like 
that of an openly rejected child, 


Emotional Acceptance and Rejection of 
Children by Persons Outside the Home 


Many features of the parent-child rela- 
tionship in the home are likely to be re- 
established in the child's relationship with 
adults outside the home who serve, to 
some degree, as substitute parents (the 
teacher, camp counselor, nurse, and the 
like). Usually, however, the emotional re- 
lationship involved will be far less affec- 
tionate and intimate than that which pre- 
vails in a good home. In a study by del 
Solar (1949) in which children were ap- 
praised by their parents and also by their 
teachers (in a school with an avowedly hu- 
mane philosophy of education) it was found 
that emphasis on companionship and mu- 
tual affection was frequent in the reports of 
parents but almost completely lacking in 
the reports by teachers. Teachers also 
mentioned fewer satisfying qualities in the 
children than did the parents. This is not 
at all surprising, but in emphasizing the 
vast disparity between the emotional ties 
a child can establish in the home and those 
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he can expect to establish with adults out- 
side the home, these findings underscore the 
importance of the former, 

In his relations with adults outside the 
home the child not only is likely to meet 
aloofness but may even encounter severe 
rejection. In commenting on psychiatric 
work with evacuated children in England 
during World War I, Alcock (1948) states 
that there often exists in many adults an 
impulse of hostility, often deeply uncon- 
scious, toward children who are not actually 
or emotionally their own, How widely this 
statement applies would be difficult to tell. 
Certainly one can conclude from everyday 
observation that adults cannot be counted 
on to be more charitable toward other 
children by virtue of having children of 
their own. For this reason, among others, 
the father or mother of many children may 
be a poorer guardian of the welfare of 
children at large than a childless teacher. 
Indeed, it ie only by assuming that Alcock’s 
statement holds true, rather widely in some 
communities, that we can account for the 
fury of the attacks that sometimes are 
made when educators, welfare workers, and 
others make modest proposals for improv- 
ing the lot of children. 

Actually, in contacts with institutions 
outside the home, children encounter a. vast 
amount of treatment which, in effect, might 
well be construed as a kind of rejection, At 
school large numbers of children who do not 
happen to possess the kind of intelligence 
that is necessary for doing average or above 
average academic work are frequently re- 
minded that they are not much good, The 
school dispenses failure on a colossal scale, 
and this sort of failure can readily strike 
a young person as a kind of repudiation. 
Moreover, much of this failure is due to 
questionable standards which require that 
all children go through certain academic 
exercises that have little if any meaning to 
them. It is perhaps only on the assump- 
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tion that there is a large amount of hostility 
toward children in our society (as suggested 
by Alcock’s study) that we can explain the 
fact that our society tolerates the kind of 
self-derogating treatment to which so many 
children are constantly being subjected in 
the name of education. 


Emotional Rewards and Penalties of 
Parenthood 


Anything that contributes to the emo- 
tional rewards of being a parent and any- 
thing that adds to the emotional burden is 
bound in one way or another to influence 
the parent-child relationship. 

When parents themselves are questioned 
concerning the emotional rewards of parent- 
hood they place great emphasis upon the 
friendliness their children show toward 
them, the companionship they derive from 
them, the interests they share with them, 
and other features that represent a loving 
relationship. In a study in which 554 par- 
ents were questioned (Jersild, Woodyard, 
and del Solar, 1949), items under this gen- 
eral heading of companionship and affec- 
tional relationships were mentioned by 72 
per cent of the parents. A large proportion 
of the parents also mentioned satisfaction 
and pride in their réle as parents (64 per 
cent), and an even larger proportion men- 
tioned the pleasure they derived from wit- 
nessing the development and manifestations 
of their children’s personalities (82 per 
cent). A great number of other expressions 
of appreciation pertained to the relation- 
ship existing between the child and the 
other parent or with relatives (54 per cent). 
There were many expressions of apprecia- 
tion also of various features in the child’s 
progress, his development, his relations with 
people in the community, and the like. 

An important factor which influences the 

composure of parents and which, in turn, 
may affect the emotions that come into play 


in dealings with their children is the factor 
of physical discomfort and fatigue. Prob- 
lems and irritations due to crowding and 
congestion, lack of room space, lack of 
play space, and the like, were mentioned 
by large numbers of urban parents in the 
study cited above. City parents of low 
economic status especially felt the pinch of 
congested city life, cramped quarters, and 
other matters that added to the physical 
burden of caring for children, and their 
problem on this score was aggravated by 
the fact that they not only had less space 
as a family but also, on the average, had 
more children to occupy this space. The 
poorer parents were relatively far more pre- 
occupied with the physical aspects of child 
eare than with the psychological character- 
isties or psychological needs of their chil- 
dren. Financial poverty, it might be 
thought, could entail a certain impoverish- 
ment of affection, for poor parents would 
have less time and leisure and perhaps less 
psychological energy and freedom to enjoy 
their children. But, as it happened, the 
poorest group of parents in the study above, 
in spite of all their complaints about physi- 
cal hardships, mentioned the companion- 
ship of their children as a source of satis- 
faction just as much as did members of 
other groups. 


SIBLING RIVALRY AND JEALOUSY 


One frequent source of thwarting which 
leads to hostility (and which may also pro- 
duce grief and anxiety) arises in rivalry 
between siblings. 

Feelings and Impulses Associated with 
Jealousy. Jealousy has not usually been de- 
scribed as a primary emotion but has been 
treated as a hybrid. Ribot (1903) notes 
that the gradations of jealousy range from 
“mild cases up to madness and homicide” 
and cites Descartes’ definition of jealousy 
as “a kind of fear related to the desire we 
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have for keeping some possession" (p. 268). 
Components of jealousy, as deseribed by 
Ribot, include a pleasurable element related 
to something desired or possessed, an ele- 
ment of depressing vexation arising through 
the idea of dispossession or privation, and 
destructive tendencies, such as hatred and 
anger directed toward the real or imagined 
cause of this dispossession or privation. 
Among the feelings mentioned as com- 
ponents of jealousy by adult subjects in 
an investigation by Gesell (1906) were 
anger (which was most frequent, and was 
sometimes combined with feelings of hatred 
and with vengeful thoughts), self-pity, 
grief, sadness and dejection, mortification, 
fear, and anxiety. The most frequent com- 
binations were anger, self-pity, and grief. 
These descriptions by adults seem to con- 
form to symptoms exhibited by jealous chil- 
dren, but just what are the feelings of a 
jealous child would be difficult to appraise, 
since children are not very articulate about 
such matters. 

Overt Expressions of Jealousy. Promi- 
nent among the overt symptoms of jealousy 
as described by S. Foster (1927) and others 
are expressions of anger, ranging from open 
hostility to substitute forms of attack. 
'These may be directed toward the person 
whom the child looks upon as a rival for 
affection and attentions which he desires for 
himself, or they may be directed against the 
person whose affection is desired. The lat- 
ter may also be subjected to reproaches and 
appeals, designed to arouse sympathy. The 
child who is jealous of a younger sibling 
may revert to infantile habits, such as de- 
mands to be fed and dressed when actually 
he is able to take care of himself (Sewall, 
1930). Asa bid for attention he may also 
exhibit fears that previously did not exist, 
show relapses in bladder and bowel control, 
and idiosyncrasies with regard to food. 
Various expressions of hostility have been 
described by Levy (19375) ina study which 


utilized dolls to represent a mother, a baby, 
and an older brother or sister. 

Among other expressions may appear an 
unwonted display of affection or helpful- 
ness, or a tendency to lie and tattle, or 
varying forms of competitiveness. The 
child may also be very subdued in his be- 
havior, as though he were grieving, or he 
may resort to vindictive make-believe and 
fantasies of self-glorification. Children who 
are afflicted sometimes will show quite con- 
trasting behavior at different times and in 
different situations, and their reactions to 
the same person at different times may 
range from attack to attempts to curry 
favor. The repertoire of the jealous child 
is likely to be that of a troubled person 
who tries many different techniques in 
meeting a problem. 

The label “jealous child” commonly re- 
fers to children who exhibit marked symp- 
toms, or whose elders are unusually alert 
to any symptoms that appear. A system- 
atic study of normal children would no 
doubt show that all of them exhibit symp- 
toms of jealousy to a greater or lesser de- 
gree. 

Tt should be noted that many of the 
forms of behavior described above may also 
be exhibited by a child who is not directly 
competing with a sibling but who is un- 
certain or troubled about his relations with 
his parents or teachers or other associates, 
and many of the struggles of a jealous 
child resemble those of a person who is un- 
certain concerning his own worth and seeks 
to vindicate or prove himself even though 
he has no visible rival. 

Causal Factors. Studies of children who 
are conspicuously jealous (S. Foster, 1927; 
Sewall, 1930; Smalley, 1930; Ross, 1931) 
and of children who show rivalry (Macfar- 
lane, 1938) do not reveal any other single, 
outstanding factor that distinguishes them 
from others. Differences in intelligence and 
age between two siblings may have an in- 
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fluence in individual cases, but more impor- 
tant are the complex factors involved in 
the relationship between patents and their 
children, between the father and the mother, 
and disturbing influences such as friction 
in the home, favoritism, and rejection of 
one child. 

There probably will be an exceedingly 
great provocation to jealousy if one of the 
rivals in the family is used as a foil or 
scapegoat in a hostile struggle between the 
father and mother. If, because of the re- 
semblance in appearance or temperament 
or for some other reason, a child is made 
the object of a father’s or a mother’s re- 
sentment toward the spouse, the child ob- 
viously is in a tough spot, and being barred, 
as a child, from directing his hostility 
against the offending parent, he will be 
under all the more pressure to project his 
anger and anxiety upon the sibling who is 
favored by that parent. 

Ramifications of Childhood Jealousy. 
Many writers have maintained that the 
emotional drama involved in a child’s rela- 
tionships with members of the family, in- 
cluding relationships with his siblings, may 
have a marked influence on attitudes to- 
ward people and toward the world as long 
as he lives. Many of the disorders that 
arise between persons and between people 
in the adult society have their prototype in 
the family scene when the adults were small. 

Benedict (1940) has pointed out that ex- 
treme hostility that is engendered within 
the family is not merely a function of high 
civilization as such or of the mechanization 
of industries of the institution of capitalism, 
It is a condition which may arise within a 
simple society or a complex one if certain 
social institutions prevail. Benedict makes 
this observation in commenting on a study 
by Henry (1940) which describes the hos- 
tility and quarrelsomeness of Pilaga Indian 

children who experience a great amount of 
affection and attention during their early 


months of life and then later are more and 
more ignored, until, with the coming of a 
new child, they are left to their own re- 
sources. Within this relatively simple cul- 
ture the customs are such that the child, 
after having received much attention, is 
virtually rejected, and, according to Henry, 
as a consequence he becomes a “poor, hos- 
tile, little flounderer for many years” (p. 
119). 

By reason of the complexity of the fac- 
tors involved in rivalry and jealousy, minor 
expedients for allaying jealousy such as sim- 
ply announcing to a child that a new baby 
is coming or a policy of providing “two of 
everything” to eliminate friction over pos- 
sessions seem to be of little avail (Sewall, 
1930; Macfarlane, 1938). 


JOY 


Studies dealing with the pleasures and 
joys of life are very skimpy compared with 
works that deal with frustration, anger, fear 
and anxiety, and other forms of unpleas- 
antness. If judged by the preponderance 
of attention given to painful emotions, psy- 
chologists must be regarded as a gloomy 
lot, and some psychiatrists look even a 
shade gloomier, 

Signs and oceasions of joy in infaney were 
noted in earlier references to Bühler (1930) 
and Bridges (1932). Available data do not 
provide the basis for a precise classifica- 
tion of behavior that might be described 
as joy or pleasure. Even more tenuous are 
the nuances of feeling, mood, and expres- 
sion involved in later forms of behavior 
that are described by such terms as pride, 
positive self-feeling, pleasant anticipation, 
interest, contentment, and happiness, 

A consideration of the ramifications of 
the feeling of satisfaction or joy would 
carry us into the field of children’s in- 
terests, play activities, and also into the 
larger field of personality development. In 
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a study based upon compositions written 
by children in the elementary school grades, 
Stryker (1898) found that outstanding spe- 
cifie occasions for joy named by the chil- 
dren included gifts, expeditions and excur- 
sions, parties and games, and experiences 
with new places and things. 


When children describe what makes them 
especially joyful, some types of happenings 
appear quite frequently over a wide age 
range, whereas others show a decline or an 
increase with age. Table 1 is a summary, 
in terms of broad categories, of circum- 
stances named by children at different age- 


TABLE 1 * 


Frequency or Responses IN VARIOUS CATEGORIES Wen CHILDREN Descrisep "ONE or 
THE Haprrest Days or My Lire” 


(The values represent percentage of children giving one or more responses in each category.) 


Grades 1-3 
Ages 6-9 
Boys Girls 


Number 363 831 


Receiving or having or 
otherwise enjoying 
material things, gifts, 
toys, money, living 

juarters 

Holidays, festive occa- 
sions, birthdays, 
Christmas, ete. 

Sports, games, hiking, 
hunting, bicycling, 


8.7 8.1 


39.1 40.5 


ete. 10.2 
Going to miscellaneous 
places of recreation, 
going to camps, trav- 
eling, going to resorts, 
to parks 
Self-improvement, suc- 
cess in school, educa- 
tional opportunity, 
evidence of vocational 
competence, getting a 


9.6 9.0 


jol 
Happenings connected 
with school, includ- 
ing last day, end of 
school, going to a 
certain school 
Relationship with peo- 
ple (explicitly de- 
scribed), eompanion- 
ship, being with cer- 
tain friend, return 
home of relatives, ete, 7.7 
Residing in, moving to, 
n certain eity or 
community 1.3 1.0 
Benefits befalling 
others, or mankin 
in gene. including 
end of war 
* Reproduced, by 
gories including hobbies, mi 
percentages of children. 


15.9 


0.6 


Grades 4-6 
Ages 9-12 


Boys 
309 


10.4 


6.4 9.1 


10.1 


2.4 2.8 2.9 


$.6 8.4 5.4 


8.0 


0.8 


0.8 3.2 


rmission, from Jersild and Tasch (1949). € 
ovies and radio programs, art activities, etc., mentioned by only small 


Grades 7-9 Grades 10-12 
Ages 12-15 Ages 15-18 
Boys Girls Boys Girls 
282 290 159 171 


Girls 
343 


7.2 10.1 4.5 5.6 3.1 


38.9 6.3 0.6 6.5 


12.4 5.8 13.0 7.8 


9.7 18.9 30.2 6.9 


1.9 4.8 4.1 13.6 15.9 


4.3 14.0 5.4 


15.8 10.5 8.7 19.9 


2.9 0.9 2.9 1.4 5.0 


2.8 272 NS 7.9 9.7 
The table omits several cate- 


902 EMOTIONAL DEVELOPMENT 


grade levels when they described what they 
regarded as "One of the happiest days" of 
their lives. 

Young children decidedly more often re- 
port a holiday or birthday or other occa- 
sion when they receive special attention and 
tokens of affection by way of gifts as a 
"happiest day" than do the older children. 
Older children oftener report as especially 
joyful occasions on which they are made 
aware of their own qualities and achieve- 
ments. 'The older children place more em- 
phasis than the younger ones on pleasures 
connected with self-discovery and self-reali- 
zation, They mention successes and op- 
portunities which involve evidence of or an 
opportunity for self-improvement or voca- 
tional preparation or placement, or experi- 
ence of greater independence, more often 
than younger children, Older children also 
mention more often benefits befalling others. 
Experiences involving visits with friends, be- 
ing able to enjoy the companionship of a 
certain person, and happenings which affect 
their relationship with members of their 
families are mentioned by a rather large 
number of children at all ages. Girls men- 
tion joyful events involving relationships 
with people considerably more than do the 
boys, 

The findings here reviewed give only a 
limited picture of the day-to-day joys of 
growing children. There is need in this 
area, as in several others, for more sys- 
tematic and comprehensive research. 

"Throughout life, satisfaetions will arise 
from unimpeded activity, successful achieve- 
ment, and ventures into new activities which 
give a person a broadened conception of 
himself, Children will themselves often seek 
hurdles, including mild forms of danger, for 
the satisfaction of overcoming them (Valen- 
tine, 1930; T. D. Jones, 1939; Gutteridge, 
1939). 

Prominent among the gratifieations of 
everyday life are, of course, the numerous 


pleasures derived from ministering to bodily 
needs and the satisfying of physical appe- 
tites; pleasures associated with food and 
drink, fragrant odors, the comforts of rest 
and relaxation. To the extent that overt 
signs may be trusted, it would appear that 
pleasant, or at least neutral, tones pre- 
dominate greatly over unpleasant states in 
normal children, as seems also to be true 
of normal adults (see, for example, Wohl- 
gemuth, 1922-1923; Flügel, 1925; G. Wat- 
son, 1930; Hersey, 1931; Jersild, 1931; 
Hartmann, 1934-1935; W. B. Johnson, 
1937). 


LAUGHTER AND HUMOR 


Although laughter does not represent any 
distinet emotion it deserves consideration as 
an outstanding expressive reaction. Refer- 
ences have been made in an earlier section 
to the accounts by Bridges (1932) and 
Bühler (1930) of the appearance of laughter 
during the early months of life. Washburn 
(1928) noted laughter at 12 weeks in re- 
sponse to a “chirruping” sound as the ex- 
perimenter bent over the child. "The most 
effective laughter stimulus (at 16 weeks) 
was the “threatening head.” 

There have been many theories of laugh- 
ter and humor which we will not here re- 
view in detail, including the theory that 
it represents the sudden transformation of 
expectation into nothing, that it represents 
a sudden release from anxiety or Tepres- 
sion, that it represents a form of derision, 
that it represents relief from aggressive and 
libidinous tendencies, that it is a response 
to incongruity, that it represents a happy 
overflow of animal spirits. Actually, when 
we observe the variety of conditions that 
produce laughter, and the fact that dif- 
ferent people laugh at different things, we 
probably have to accept all these hypo- 
theses and more besides to account for all 
occasions. We probably would also find, on 
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close study, that one theory might fit one 
person and not another, for, at one ex- 
treme, there may be a sour child who 
laughs only in derision of others and, at 
the other extreme, one whose laughter is 
a bubbling expression of friendly mirth. 

Several studies at the preschool age have 
shown that laughter is most likely to ap- 
pear in association with bodily activity, es- 
pecially in connection with social play (M. 
C. Jones, 1925; Enders, 1927; Kenderdine, 
1931; Ding and Jersild, 1932; Brackett, 
1934). Kenderdine (1931) found that at 
2 years laughter in response to motions 
made by the child himself or others was 
highest in frequency, and next in order 
came laughter in response to socially un- 
acceptable situations. At 3 years the lat- 
ter situations led the former. She also 
noted laughter in response to circumstances 
such as grimaces and pleasure in accom- 
plishment and word play. In a study of 
preschool children, Ding and Jersild (1932) 
found little evidence for the theory that 
laughter commonly denotes feelings of deri- 
sion or superiority. Kenderdine (1931), 
however, noted some instances of laughter 
in response to inferiority in others. 

Justin (1932), in a study of children aged 
3 to 6 years, used a number of situations 
to represent the following conditions: (1) 
surprise or defeat expectation; (2) superi- 
ority and degradation; (3) incongruity and 
contrast situations; (4) social smile as & 
stimulus; (5) relief from strain; (6) play 
situation. Some children at all age levels 
laughed or smiled in response to all the 
experimental situations. Ineongruity and 
superiority and the play situations became 
somewhat more laughter-provoking as age 
inereased, but the main change noted in 
relation to age was inereased tendeney to 
laugh at more of the specifie situations that 
were used to represent each of the large 
classes of laughter-provoking stimuli. 


Children of high intelligence in the group 
studied by Kenderdine tended to laugh more 
than children of average or somewhat above 
average IQ. Justin also found a positive 
correlation between IQ and tendency to 
laugh, especially in response to incongruity. 
It seems plausible that bright children might 
be more responsive than less intelligent chil- 
dren to laughter-provoking subtleties; in a 
study of older children, Brumbaugh (1939) 
found, for example, that brighter children 
were better able to recognize absurdities. 
Other factors in a child's social and emo- 
tional adjustment, however, are likely to 
have a more important bearing upon his 
disposition to laugh than the factor of in- 
telligence alone. 

In a study of children aged 7 to 18 
years, Laing (1939) concluded from data 
obtained through questioning, essays, and 
reports by the subjects concerning their 
best jokes that the development of a sense 
of humor parallels the child’s intellectual 
and emotional development. At 7 to 10 
years, the major sources of humor are de- 
seribed as deviation from the normal; and 
at 11 to 13 years, important sources were 
the discomfiture of others and deviation 
from the normal. In the range from 7 to 
13 years, situations regarded as humorous 
were mostly visual, but at 14 to 18 there 
was an increased appreciation of verbal 
humor. Herzfeld and Prager (1030) like- 
wise describe changes in children's under- 
standing of the comic as related to intel- 
lectual development. They note, for ex- 
ample, that when the child has acquired a 
grasp of size relationships he finds amuse- 
ment in inanimate objects that show gross 
disproportions in size or colors, and at later 
ages other forms of distortion and incon- 
gruity, including human frailties, become ef- 
fective. Piret (1940) also found that ap- 
preciation of humor parallels intellectual de- 
velopment, Brumbaugh (1939), in a study 
of children in grades 3 to 6, found that 
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incongruity was the most frequent stimulus 
to laughter and that the children often 
showed a liking for comedy of the sort 
that was disapproved by many of their 
elders. 

'The faet that one prominent form of 
children’s humor involves play with forbid- 
den ideas appears from a study of the 
favorite “jokes” of children. In an in- 
formal study, the writer found many “off 
color” items among the favorite jokes writ- 
ten down by several hundred children aged 
12413. A fairly typical item was the fol- 
lowing: Question: Why did the ram fall 
over the cliff? Answer: He didn’t see the 
U-turn. 

SYMPATHY 


Sympathy denotes suffering with another, 
and therefore an account of sympathetic 
behavior should emphasize feelings that are 
involved, In young children, such feelings 
enn only be inferred from the child’s lan- 
guage and actions. 

In a study by Boeck (1909) based upon 
parental reminiscences and questionnaire re- 
turns, the largest number of reported sym- 
pathetic responses was directed toward 
people (358, of which 285 were directed 
toward the father, mother, Sisters, or 
brothers); 207 responses were directed to- 
ward animals; and 65 responses were di- 
rected toward other objects.! 

Berne (1930), in a study that utilized 
rating scales, found evidence of a slight 
increase in sympathy at the four-year level 
as compared with the three-year level. 

In a study by L. B. Murphy (1937) 
of preschool children, sympathetie responses 
were classified under headings such as help- 
ing, comforting, punishing, or removing the 
causes of distress, protecting, defending, 
warning, suggesting a solution, anxious or 

disorganized responses (such as showing an 


1 These statements concerning Boeck's findings are 
taken from a review by L. B. Murphy (1937). 


anxious expression, evidences of worry, and 
erying). Murphy utilized a number of ex- 
perimental situations that provided an op- 
portunity for the display of sympathy, and 
also observed children during their free 
play. 

Murphy noted that children 2 and 3 
years old did not generally respond sympa- 
thetically to black-and-blue wounds, swell- 
ings, and other minor distortions of flesh 
which to an adult would suggest discom- 
fort or illness, or to Red Riding Hood's 
being eaten up by the Wolf, pictures of 
accidents, funerals, being crippled, and the 
like. Three-year-olds responded generally, 
although not universally, to such evidences 
of distress as bandages, blindness, injuries 
colored with iodine, red swellings, and the 
like; also to erying, accidental falls, attacks 
by another person, deprivation of toys, of 
food, or of mother; interferences, such as 
being caught in a pen or having to stay 
in bed. 

Records obtained during 188 hours of ob- 
servation of the behavior of one group of 
children disclosed 318 sympathetic responses 
and 195 responses that were classified as 
unsympathetic. In another nursery school 
group, 398 sympathetic and 60 unsympa- 
thetic responses were observed during 234 
hours of observation. These frequencies of 
sympathetic behavior are considerably lower 
than the frequencies of resistant or com- 
bative behavior exhibited by children of 
this age. Such frequencies are not directly 
comparable, however, since the number of 
times sympathy occurs will depend, among 
other things, upon the occasions that arise 
for a display of sympathy. 

Older children not only responded to a 
wider range of distress situations but also 
exhibited more active responses to comfort 
and defense as distinguished from passive 
staring or inquiries concerning another's mis- 
fortunes, Factors in the personality of the 
individual children were, however, more im- 
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portant than the faetor of age. Murphy 
describes many such factors. For example, 
a child who is sympathetic when he him- 
self is disturbed or uncertain of his status 
in the group may become less sympathetic 
as he gains in confidence, whereas another 
child may show the reverse tendency. 
Again, a child may shift from sympathetic 
to unsympathetic behavior if his own self- 
interest is involved. Macfarlane (1938) 
likewise found that a child was less likely 
to sympathize with another's distress if the 
child himself was the cause of the distress. 


Compassion 


By origin and usage, “sympathy” and 
“compassion” are similar in meaning, but. 
"compassion" might well be reserved to 
designate a higher order of emotional ma- 
turity. Compassion may be defined as a 
kind of fellowship of feeling which involves 
a capacity for kinship with the totality of 
another’s emotional state. As such it in- 
volves an appreciation of some of the strug- 
gle, the striving, hope, or despair that lies 
beneath surface manifestations of anger, 
gaiety, grief, pride, or fear. To be com- 
passionate a person must be able to draw 
fully upon his own capacities for feeling, 
for unless he is at home with his own 
feelings he cannot recognize the feelings of 
another, nor will he have the incentive to 
understand the roots from which they 
spring. 

The one who is capable of compassion, 
so defined, is aware of the self-distrust 
that lies behind another’s overeagerness to 
please. The compassionate parent recog- 
nizes the fear behind the bold front his 
child assumes when he faces up against a 
bully, and he senses his ehild's grim cour- 
age as he goes jauntily off to school to 
face a harsh teacher. But he realizes also 
that the bully is unhappy and that the 
harsh teacher suffers too, for otherwise they 


would not want to inflict pain. The com- 
passionate teacher recognizes the anxiety 
that is concealed under the insolence of 
his most troublesome pupil. To be com- 
passionate means to have an ability to 
mourn with one who mourns but also 
subtly to console him, for one who is 
compassionate will probably surmise that 
the person who grieves is richer than he 
who has nothing worth grieving about, and 
it is better to feel sorrow than to feel 
nothing. 

In keeping with this concept, to be com- 
passionate a person must be able to face 
his own emotions, and that is why com- 
passion here is designated as something 
“mature.” To perceive the anguish behind 
another’s anger, instead of recoiling or 
striking back, a person must be strong 
enough to acknowledge some implications 
of his own hostility. To be able to react 
sympathetically to anxiety in others as it 
appears in the form of arrogance or false 
pride or a show of power or in the count- 
less obsequious contrivances of everyday 
life he must have the strength to see some 
of his own anxiety in naked form. And 
to feel compassion for those who struggle 
against despair he must have had the cour- 
age to perceive the dreadful threat of de- 
spair in his own life. While compassion, 
as here described, involves feeling for others 
it requires a mature form of self-realiza- 
tion, since compassion for others is pos- 
sible only if a person is capable of com- 
passion for himself. 

In the writer's opinion, it is necessary 
in our research to explore more adequately 
than we have in the past the implications 
of such a concept of the intimate relation- 
ship between feelings toward self and feel- 
ings toward others if we are to arrive at 
a mature formulation of emotional develop- 
ment and of what constitutes emotional 


“maturity.” 


EMOTIONAL DEVELOPMENT 


EMOTIONAL IMPACT OF SEXUAL 
DEVELOPMENT 


A few points should be added to round 
out the numerous references made in ear- 
lier sections to the subject of sex. 

Infantile Sexuality. Freud’s theory (see, 
eg., Freud, 1930) that sex is not some- 
thing that is visited upon the child at 
about the time of puberty but is a devel- 
opment which goes back to early infancy 
ean be confirmed by everyday observation, 
and it has also been underscored by nu- 
merous research investigations, 

"There is sensitivity in the genital areas 
in early infancy, and many ehildren (prob- 
ably all, to some degree) in infancy and 
early childhood manipulate their genitals or 
use some other form of self-stimulation, 


di 
i 
ir 
TIE 
iH! 


E 
El 
E 
i 
Qs 


iu 
E 
H 
d 
i 


of direet observation, has presented an 
impressive collection of aneedotes i 
ways in which children of preschool age 
express an interest in genital functions! 

! For reviews, or reports of original findings, we 
Willoughby (1997); Sears (190); Landis, 


Landis, 
Bolles, et ol. (1980); Ramsey (1909); and Kinsey, 
Pomeroy, and Martin (1948). 


The advantage of systematic, direct ob- 
servation, such as was employed in some 
of the studies mentioned above, cannot be 
exploited with older children. The findings 
at later levels indicate that there is a wide, 
and perhaps almost universal, prevalence of 
varying degrees of interest and curiosity 
concerning sex in the prepubertal years and 
4 large proportion of children during this 
period engage in experimentation, manipu- 
lation, and sex play. Sex apparently does 
not take a holiday, such as Freud assumed 
in his concept of the latency period. 

As one would expect, there is an accen- 
tuation of such interests and activities at 
puberty. By the time adulthood is reached, 
findings in various studies indicate that 90 
per cent or more of males and a smaller 
proportion of females have engaged in mas- 
turbation at one time or another with vary- 
ing duration. Likewise, varying but quite 
substantial percentages report other forms 
of sex experimentation ranging from mild 
petting to intercourse, crushes, love affairs, 
exposure to mild or major forms of sex 
aggression, and the like, The study by 
Kinsey, Pomeroy, and Martin ( 1948) shows 
that a large proportion of males have had 
premarital intercourse. Such endeavors are 
probably accompanied by varying degrees 
of placidity and enjoyment, and varying 
degrees of fear and guilt. The Kinsey Re- 
port centers attention primarily on sexual 
outlet, and does not explore the question 
as to how often a sexual outlet leads to 
shame and guilt or pride and joy. 

For a large number of young persons 
there is a long period of sexual unemploy- 
Tent between the time of pubescence and 
the time when the young people marry. 
Though findings by Kinsey and his asso- 
ciates, and by others, show that a large 
proportion of persons rebel against the so- 
cial eodes, many of those who rebel still 
conform to a great extent, for many of 
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them violate the eode only once or twice 
or a few times—in other words, less fre- 
quently than they would if they habitually 
followed only their own urges. Findings in 
this area open a vast field for further 
study, They have shown that many of 
our laws and attitudes relating to sex are 
unrealistic, but they have not shown how 
these problems might be solved) More- 
over, a survey of sex practices may show 
what is “normal” from a statistical point 
of view without answering questions about 
the psychological meaning of this norm. 
Sex behavior may, in one instance, be a 
part of a spontaneous, self-fulfilling process 
and, in another instance, a kind of com- 
pulsion or an expression of anxiety. 

Probably because of the many problems 
that sex raises, we find that discussions of 
sex emphasize mostly frustrations such as 
those named above without dwelling on the 
fact that sex is a source of satisfaction, 
enjoyment, and self-fulfillment. 

One outstanding development in the psy- 
chology of sex is that sex is being viewed 
less from a segmental, parochial point of 
view and more from the point of view of its 
place in the total picture of personality. 
This view recognizes that sex is a motiva- 
tional force that has an urgency in its own 
right, but it recognizes also that much be- 
havior that has an erotic character and 
which seems to have a sexual motivation 
may actually be ancillary to a larger mo- 
tivational pattern. In other words, sexual 
disorders may be an expression of a more 
general disorder. Sex behavior, according 
to this view, cannot be understood when 
studied solely by itself but must be ex- 
amined also in the light of the larger en- 
tirety of the life pattern of which it is a 
part. 

Sex may be the medium, the vehicle 
through which other tendencies or forces in 


1 See studies already named and also Pullins (1937) 
and Hattendorf (1932). 


the personality express themselves. It may 
serve, as it were, as the avenue through 
whieh attitudes whieh have an important 
bearing on self-development are communi- 
cated to a child, and it may serve also as 
the idiom through which the self commu- 
nicates with others. When parents deal 
with their child's sex development as some- 
thing repugnant they may, in effect, com- 
municate to the child that he is a repug- 
nant person. — . 

In a climate of disapproval which leads 
to self-disapproval, the ehild may fix upon 
the sexual aspect of his nature as a con- 
venient, symbol and confirmation of his un- 
worthiness, If he has been subject to dis- 
paragement of a kind that would make 
him feel guilty, the sexual part of his na- 
ture provides a convenient fixation. point 
for his feelings of guilt.” 

According to this viewpoint, the sex be- 
havior of the adolescent and older person 
may express a wide range of symptoms of 
self-distrust or alienation, The young per- 
son who feels emotionally out of touch 
with people may seek sexual contact as 
the only means of closeness and emotional 
intimacy he knows. 

If he feels the need for self-vindication 
and assurance of his own worth, he may 
resort to sexual conquest as a means of 
proving himself. 

His sexual behavior may be a feature, 
central or peripheral, of a larger, more in- 
clusive competitive attitude toward people. 

If he has hostile and vindictive attitudes 
toward himself and others he may use sex 
behavior as a means of inflicting hurt and 
gaining revenge. 

Sex may be the theatre of operations, so 
to speak, in which a person expresses his 
contempt for himself or others, or tests 
himself, strives to achieve a feeling of re- 

2 Ways in which sex may be a symbol or vehicle 
for personality tendencies have been discussed by 
Weiss (1950). 
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latedness to others, or seeks to find con- 
firmation of his worth. According to this 
same view, frigidity and impotence in vari- 
ous forms and degrees may be secondary, 
as it were, to attitudes of contempt toward 
self (see, e.g., Pinsky, 1950a, 19505). And 
a set of inconsistent, attitudes toward the 
opposite sex which enable the adolescent to 
look upon some girls as fair game while 
others (close to his family and social circle) 
are exempt and put on a pedestal of virtue 
may, according to this view, represent a 
kind of neurotic duplicity, a lack of in- 
tegrity within the self even though the 
person, according to his own lights, views 
his attitudes as a rational “solution,” 


AMOROUS BEHAVIOR 


A large proportion of children become in- 
fatuated or are romantically attracted to a 
member of the opposite sex before puberty, 
and the average person, during the course 
of development, falls in love not once but 
several times. It is difficult to review the 
literature in this area, for usually the mean- 
ings authors attach to terms such as “love,” 
“love attachment,” “falling in love,” “being 
in love,” and “love affair" are not entirely 
clear. 

One of the problems is the relation or 
distinction, if any, between amorous be- 
havior and erotic behavior. A review of 
studies in this area has been offered by 
Grant (1948). Writers report distinctions 
between what has variously been known as 
amorous enchantment, amorous attachment, 
erotic attraction, infatuation, “venereal 
voluptuousness,” or feelings of “love” and 
longings that definitely include a desire to 
copulate, Reik (1945) notes the difference 

between the relatively undiseriminating 
quality of venereal desire and the highly 
personalized and selective character of am- 
orous attachment, and regards these as rep- 
resenting different categories of experience. 


In a population of adults studied by 
Hamilton (1929), the first experience of 
falling in love was placed somewhere be- 
tween the ages of 6 and 11 inclusive by 
38 per cent of the women and 40 per cent 
of the men. Many reported that when 
they were in love at this early age they did 
not have conscious sex feelings or desires. 
S. Bell (1902) earlier compiled numerous 
records of the presence of the “love emo- 
tion” in children between 3 and 8 years of 
age as shown by behavior such as embrac- 
ing, sitting close together, grief at separa- 
tion, giving of gifts, jealousy, and making 
sacrifices. The pleasure involved in the 
early stages, according to Bell, is not specifi- 
cally sexual except in some cases: there 
may be “love making" in the form of 
hugging and kissing without physieal sen- 
sation of being sexually exeited and aroused. 

In a study of college girls, Ellis (1949) 
found that the median girl said that she 
had become infatuated with a male at the 
age of 12 but had not fallen in love until 
the age of 17. Ellis found that in adoles- 
cence the girls became infatuated and also 
fell in love more often than prior to ado- 
lescenee. The median girl reported she had 
only one infatuation before the age of 12, 
and that she was infatuated five different 
times between the ages of 12 and 18. From 
these and other findings Ellis concludes that 
the college girls in question had tended to 
become infatuated considerably earlier than 
they fell in love; had had more prepubertal 
infatuations than loves; had more adoles- 
cent infatuations than loves; had fewer sin- 
gle but more plural infatuations than loves 
from the eighteenth year onward. 

The emotional characteristics of "being 
in love" have received some attention from 
psychologists, but far less than the subject 
deserves, 

According to Reik ( 1945), when a person 
falls in love it means that he has become 
emotionally attached to a person who rep- 
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resents the idealized image of himself. Lov- 
ing means exchanging the ego ideal, which 
the person vainly seeks to reach, for an 
external object. The unconscious process 
by means of which this is done is in the 
nature of a projection. Reik’s readable ac- 
count no doubt describes what often hap- 
pens when people fall in love. But, as far 
as this writer can discern, Reik is describ- 
ing a neurotie condition; a person thus in 
love is in a false position in relation to an- 
other person and is in a state of duplicity 
in relation to himself. The idealized image 
may be compounded of a variety of un- 
realistic and irrational elements. Reik him- 
self speaks of it as something impossible of 
attainment. 

A different interpretation of the experi- 
ence of love as it might strike the healthy 
young adolescent has been offered by Mac- 
murray (1937), who regards falling in love 
as a kind of mutual self-discovery. The 
person in love and the loved person each is 
appreciated for his own sake. Wenkart 
(1949) describes how adolescents are pre- 
pared for love by a longing to have some- 
one to acknowledge, accept, and appreciate 
them for themselves, and when members 
of the opposite sex give each other such as- 
surance they are confronted with a wealth 
of feeling which they never knew they had 
and which gives the first love experience 
an element of revelation. Healthy love, 
according to Wenkart, involves mutuality, 
enjoyment of expressing and offering love, 
and delight in what is reciprocated. It 
presupposes awareness of self and a desire 
to grow. It involves self-fulfillment rather 
than an escape into an idealized image. 
The healthy adolescent, according to this 
position, grows in self-realization through 
his love and does not depend upon the 
love of another as an external substitute or 
consolation for his own lack of self-esteem. 

It is apparent that being in love means 
different things to different people. Also, 


as can be seen from everyday observation, 
it involves a variety of emotional com- 
ponents. There is erotic attraction. There 
are feelings of tenderness, There is a de- 
sire to be with, to give. to share. These 
elements may appear in various mixtures 
and gradations. There may be strong feel- 
ings of apprehension somewhere along the 
way. The person in love may experience 
strong feelings of resentment at one stage or 
another in his relationship with the beloved 
person. He may feel threatened. If he is 
troubled with guilt and feelings of inferior- 
ity, these may be reactivated. If he has 
many grievances associated with a hostile 
attitude toward people, he may be in con- 
fliet, uncertain as to whether he is capable 
of a genuine feeling of affection. If he has 
lived as a withdrawn sort of person, or if he 
harbors a vindictive attitude toward the op- 
posite sex, stemming from earlier years, the 
experiences associated with one phase or 
another of being in love may produce anx- 
iety, for he cannot fall in love and still re- 
tain the emotional isolation and aloofness 
or vengefulness which hitherto has charac- 
terized his relationships with other human 
beings. 

There is much else in the situation that 
might make him uneasy. The beloved per- 
son may be wonderful but (unlike Reik's 
choice) she (or he) may in many ways 
fall short of the ideal the person had 
set for himself. So, if he commits himself 
nonetheless, he must renounce some of his 
claims, not only upon the loved one but also 
upon himself, If he can succeed in doing 
this realistically he probably is ready for 
the next chapter in his life. But if his il- 
lusions remain intact and he is swept along 
on a romantic wave of self-deception he 
probably will go through the process again 
as he turns (in actuality or in his imagina- 
tion) from one infatuation or from one 
spouse to another in a futile endeavor to 
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find through another a release from an un- 
healthy condition within himself. 
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CHAPTER 15 


BEHAVIOR AND DEVELOPMENT AS A FUNCTION 
OF THE TOTAL SITUATION 


Tue Late Kurt Lewin 


Tf one wishes to use the facts concerning 
development, personality, social relations, 
cognition, and motivation which are dis- 
cussed in the various chapters of this book 
for the purpose of understanding, guiding, 
or predicting the behavior of the child, 
these data will have to be linked in such a 
way that they become applicable to a par- 
ticular child at a particular time. This 
chapter discusses procedures and concepts 
which have been found to be instrumental 
for this purpose. Some of the relevant 
methodological questions are considered 
and certain problems of cognition, moti- 
vation, and development are treated as ex- 
amples. Frequently, reference is made to 
data which are discussed in more detail in 
other chapters; but no attempt to achieve 
completeness could be made within the 
limitations of this chapter. 


ANALYSIS, CONCEPTS, AND THEORY 
IN CHILD PSYCHOLOGY 


The Psychological Field 


STIMULUS AND SITUATION: THE BASIC FOR- 
MULA FOR BEHAVIOR 

Scientific procedure is analytical in that 
it tries to determine or to “isolate” the ef- 
fect of the various factors. It studies, for 
instance, the effect on the child of different 
intensities of light, of different degrees of 
hunger (Irwin, 1930; Pratt, 1933), of fail- 
ure or praise. It is widely agreed, how- 


ever, that the effect of a given stimulus 
depends upon the stimulus constellation 
and upon the state of the particular per- 
son at that time. The perceived form, size, 
and color of a visual object corresponding 
to the same retinal stimulus vary widely 
according to the visual background and 
the nature of the rest of the visual field 
(Gelb, 1938). The toys and other objects 
in a room may lead to very different reac- 
tions of the year-old child when the mother 
is present and when she is not (MacDon- 
ald, 1940). In general terms, behavior (B) 
is a function (F) of the person (P) and of 
his environment (E), B — F(P,E). This 
statement is correct for emotional outbreaks 
as well as for "purposive" directed activ- 
ities; for dreaming, wishing, and thinking, 
as well as for talking and acting. 


PERSON AND PSYCHOLOGICAL ENVIRONMENT 

In this formula for behavior, the state 
of the person (P) and that of his envi- 
ronment (E) are not independent of each 
other. How a child sees a given physical 
setting—for instance, whether the frozen 
pond looks dangerous to him or not—de- 
pends upon the developmental state and 
the character of that child (Murray, 1938) 
and upon his ideology (Mead, 1928). The 
worlds in which the newborn, the one-year- 
old child, and the ten-year-old child live 
are different even in identical physical or 
social surroundings. This holds also for the 
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same child when it is hungry or satiated, 
full of energy or fatigued. In other words, 
E - F(P). The reverse *s also true: The 
state of the person depends upon his envi- 
ronment, P = F(Z). The state of the per- 
son after encouragement is different from 
that after discouragement (Fajans, 1933), 
that in an area of sympathy or security 
from that in an area of tension (Murphy, 
1937), that in a democratic group atmos- 
phere from that in an autocratic atmos- 
phere (Lewin, Lippitt, and White, 1939). 
The momentary intellectual ability of a 
child as measured by an intelligence test 
(MA) is different in an atmosphere of 
good rapport with the examiner from what 
it is in one of poor rapport. In regard to 
the effect of the environment upon devel- 
opment there is a consensus that environ- 
ment may change intelligence, although 
opinion differs in regard to how much in- 
telligence can be changed by environment 
(Terman, 1919; Wellman, 1932-1933; 
Stoddard and Wellman, 1934; Burks, 1940; 
Goodenough, 1940). Certainly the ideol- 
ogy, values, and attitudes of the growing 
individual depend greatly upon the culture 
in which he is reared (Mead, 1937; L. K. 
Frank, 1938) and upon his belonging to a 
privileged or underprivileged group (Dol- 
lard, 1937; Lewin, 19405). 

In summary, one can say that behavior 
and development? depend upon the state 
of the person and his environment, B — 
F(P, E). In this equation the person P 
and his environment E have to be viewed 
as variables which are mutually dependent 
upon each other. In other words, to un- 
derstand or to predict behavior, the person 
and his environment have to be considered 
as one constellation of interdependent fac- 

1 The possibility of treating the factors deter- 
mining development formally in the same way 
as the factors determining behavior simplifies 


psychological theory considerably. I owe this 
idea to Donald K. Adams. 


tors. We call the totality of these factors 
the life space (LSp) of that individual, and 
write B-F(P,E)-F(LSp). The life 
space, therefore, includes both the person 
and his psychological environment. The 
task of explaining behavior then becomes 
identical with (1) finding a scientific rep- 
resentation of the life space (LSp) and (2) 
determining the function (F) which links 
the behavior to the life space. This func- 
tion F is what one usually calls a law. 


GENERAL CHARACTERISTICS OF A PSYCHO- 
LOGICAL FIELD 

The novelist who tells the story behind 
the behavior and development of an indi- 
vidual gives us detailed data about his 
parents, his siblings, his character, his in- 
telligence, his occupation, his friends, his 
status. He gives us these data in their 
specific interrelation, that is, as part of a 
total situation. Psychology has to fulfill 
the same task with scientific instead of 
poetic means, The method should be ana- 
lytical in that the different factors which 
influence behavior have to be specifically 
distinguished. In science, these data have 
also to be represented in their particular 
setting within the specific situation. A to- 
tality of coexisting facts which are con- 
ceived of as mutually interdependent is 
called a field (Hinstein, 1933). Psychology 
has to view the life space, including the 
person and his environment, as one field. 

What means are most appropriate for 
analyzing and representing scientifically a 
psychological field have to be judged on the 
basis of their fruitfulness for explaining 
behavior. In this respect, the following 
general points should be remembered: 

(1) A prerequisite for properly guiding 
a child or for the theoretical understanding 
of his behavior is the distinction between 
that situation which the teacher, the par- 
ents, or the experimenter sees and that sit- 
uation which exists for the child as his life 
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space. Objectivity in psychology demands 
representing the field correctly as it exists 
for the individual in question at that par- 
ticular time. For this field the child's 
friendships, conscious and “unconscious” 
goals, dreams, ideals, and fears are at least 
as essential as any physical setting. Since 
this field is different for every age and for 
every individual, the situation as charac- 
terized by physics or sociology, which is 
the same for everybody, cannot be substi- 
tuted for it. It is important, however, to 
know the physical and social conditions be- 
cause they limit the variety of possible life 
spaces—probably as boundary conditions 
(Lewin, 1936a) of the psychological field. 

(2) The social aspect of the psychologi- 
cal situation is at least as important as the 
physical. This holds even for the very 
young child. s 

(8) To characterize properly the psy- 
chological field, one has to take into ac- 
count such specific items as particular 
goals, stimuli, needs, social relations, as 
well as such more general characteristics 
of the field as the atmosphere (for in- 
stance, the friendly, tense, or hostile at- 
mosphere) or the amount of freedom. 
These characteristics of the field as a whole 
are as important in psychology as, for in- 
stance, the field of gravity for the expla- 
nation of events in classical physics. Psy- 
chological atmospheres are empirical reali- 
ties and are scientifically describable facts 
(Lewin, Lippitt, and White, 1939). 

(4) The concept of the psychological 
field as a determinant of behavior implies 
that everything which affects behavior at 
a given time should be represented in the 
field existing at that time, and that only 
those facts can affect behavior which are 
part of the present field (Lewin, 19362). 

(5) To avoid unnecessary assumptions, 
one can represent the psychological field 
scientifically by the interrelation of its 
parts in mathematical terms without ask- 


ing what the “essence behind” this field is.’ 
Such a mathematical representation of the 
psychological field and the equations ex- 
pressing the psychological laws are all that 
have to be known for predicting behavior. 


Theories and Constructs: Law 
and the Individual Case 


THEORIES ARE UNAVOIDABLE 

Without theories it is impossible in psy- 
chology, as in any other science, to proceed 
beyond the mere collection and description 
of facts which have no predictive value. 
It is impossible to handle problems of con- 
ditions or effects without characterizing 
the dynamic properties behind the surface 
of the directly observable phenotypical 
properties, 

The terms need, association, conditioned 
reflex, excitatory tendency, gestalt, libido, 
and super-ego are examples of theoretical 
constructs with which various psychologi- 
cal schools have attempted to characterize 
certain underlying dynamical or genotypi- 
cal facts. It is important to distinguish 
those facts which are essential for predic- 
tion and explanation from their various 
symptoms. For instance, an emotional 
state such as anger can lead to a variety 
of very different symptoms (noisiness, as 
well as extreme politeness [Dembo, 1931]) ; 
tension can lead to aggressiveness as well 
as apathy (Lewin, Lippitt, and White, 
1939). The same personality may mani- 
fest itself in practically opposite actions. 
In other words, a given state of a person 
corresponds to a variety of behavior and 
can, therefore, be inferred only from a 
combined determination of overt behavior 
and the situation, This is only another 
way of saying that behavior (B) is deter- 

1 What here is called life snace is more or less 
identical with or closely related to the concept 


of brain field (Köhler, 1920) or regnancy (Mur- 
ray, 1938). 
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mined by the person and the environment 
[B = F(P,Z)] and not by the person or 
the environment alone. 

Psychology has never avoided, nor can 
it avoid, theory (Reichenbach, 1928; Hull, 
1930; Tolman, 1935; J. F. Brown, 1936; 
Lewin, 1938), but it can try to eliminate 
those speculative theories which are fre- 
quently introduced without clear intent or 
in a hidden way, and try instead to make 
use of openly stated empirical theories. 
The main desiderata for an efficient em- 
pirical theory are: (1) constructs which 
(a) are linked to observable facts (symp- 
toms) by a so-called operational definition 
or by a number of operational definitions 
corresponding to the possibilities of obser- 
vation under different circumstances; and 
constructs which (b) have clearly defined 
conceptual properties. These properties 
are coordinated to certain mathematical 
(logical) concepts, Such a coordination is 
a prerequisite for logically strict derivations 
(Hull, 1930; J. F. Brown, 1936; Lewin, 
1938). (2) The laws (that is, the relation 
between behavior, on the one hand, and the 
field characterized by certain constructs, 
on the other, or between various factors 
determining the field) should be verified by 
experiment, A law should be accepted as 
valid only if it is not contradicted by data 
in any branch of psychology. In this sense, 
a law should always be general. 


GENERAL LAWS AND INDIVIDUAL DIFFER- 
ENCES 


The problems of general laws and of in- 
dividual differences frequently appear to 
be unrelated questions which follow some- 
what opposite lines. Any prediction, how- 
ever, presupposes a consideration of both 
types of questions. 

To give just one example of the linkage 
between the study of general laws and of 
individual differences: The velocity with 
which an activity is satiated increases, ac- 


cording to Karsten (1928) (see p. 825), 
with the degree to which the activity is 
psychologically central (as against periph- 
eral). This proposition has the nature of 
a general law. If correct, it would explain 
why both agreeable and disagreeable ac- 
tivities are more quickly satiated than rel- 
atively neutral ones, and why fashions in 
women’s clothes change faster than in 
men’s clothes. By means of this law one 
can account for variations in the speed of 
satiation exhibited by the same person in 
different states. Certain activities, for ex- 
ample, are more central during menstruum 
than during intermenstruum and, in ac- 
cordance with the general law, these activ- 
ities are satiated more quickly during men- 
struum. When applied to age differences 
the law would explain why the velocity of 
satiation of certain activities is slower in 
older than in younger children. Finally, it 
would explain why certain types of prob- 
lem children who are oversensitive reach 
the satiation point more quickly than the 
average child of that age. 

'This example may show that problems 
of individual differences, of age levels, of 
personality, of specific situations, and of 
general laws are closely interwoven. A 
law is expressed in an equation which re- 
lates certain variables. Individual differ- 
ences have to be conceived of as various 
specific values which these variables have 
in a particular case, In other words, gen- 
eral laws and individual differences are 
merely two aspects of one problem; they 
are mutually dependent on each other and 
the study of the one cannot proceed with- 
out the study of the other. This implies 
that the data about the various age levels 
provided by child psychology have practi- 
cal value for the understanding and guiding 
of individual children only if these data are 
linked with the concrete situation which is 
dominating the behavior of a given child 
at a given time. 
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LINKING THE VARIOUS PARTS OF 
PSYCHOLOGY 

This example concerning psychological 
satiation illustrates also that laws should, 
and usually can, be applied to all parts of 
psychology. One of the main functions of 
theories and constructs is to bind together 
all the various fields of psychology which 
otherwise would tend to fall apart into a 
number of unconnected disciplines. Child 
psychology, which necessarily has to deal 
with such apparently divergent questions 
as nutrition, growth, emotions, perceptions, 
culture, personalities, social relations, ac- 
tions, and thought (L. K. Frank, 1938), 
demands the synthetic ties offered by the- 
ories and constructs probably more than 
any other branch of psychology and is a 
particularly good testing ground for their 
validity. 


Microscopic and Macroscopic Units 
in Psychology 


A problem where prejudices have greatly 
hampered progress of research is the treat- 
ment of units of different sizes. In child 
psychology we want to know the develop- 
ment of, and conditions for, the move- 
ment of the various fingers in the action 
of grasping (Halverson, 1931) or the move- 
ment of the tongue (Gesell e£ al., 1940), as 
well as the effect of the home background 
upon the school work of a child, or the ef- 
fect of his childhood relations with his par- 
ents on his behavior as an adult. Child 
psychology is concerned with questions re- 
garding time units of a fraction of a sec- 
ond (“reaction of the eyelid, eye move- 
ments in the act of reading”) and with 
time units of many years (problems of 
life history, Dollard, 1935; Allport, 1937; 
Biihler, 1939). 

For instance, the investigation of stut- 
tering involves the study of the position of 
a sound or syllable in a word (S. F. Brown, 


1938a), of a word in a sentence (S. F. 
Brown, 1936-1937; 1938b); it involves the 
study of the importance of the sentence in 
the text of the paragraph (Johnson and 
Knott, 1937); the relation of this verbal 
expression to the immediate social situa- 
tion—speaking alone or to a small or large 
audience (Porter, 1939; Barber, 1939) ; the 
effect of the family's classification of the 
child as a stutterer (Gray, 1940); the in- 
dividual's position in his family—for in- 
stance, his position in the rank order of 
siblings (Rotter, 1939); his position within 
the population at large (Travis, Johnson, 
and Shover, 1937); and the general atmos- 
phere of his life space. In other words, it 
is necessary to investigate units of action 
of widely different sizes and situations of 
widely different scope, such as the “im- 
mediate situation” and the “situation at 
large.” 

Dealing with units of different sizes is 
common in every science. Physics, for in- 
stance, deals with the ion, the atom, the 
molecule, and the so-called macroscopic 
physical objects up to units of the size of 
the stars. Each size of unit has to be ap- 
proached technically in a somewhat differ- 
ent way and has some characteristics of its 
own. However, there is no logical reason 
to call one type of unit—for instance, the 
smaller one—more real than the other. 

In psychology, too, it is possible to ob- 
tain objective and reliable observations in 
regard to units of any size if one uses 
methods fitted to the various types (Ron- 
ald Lippitt, 1940; Barker, Dembo, and 
Lewin, 1941). The attempt to determine 
reliably large macroscopic units by observ- 
ing microscopic units, however, is bound to 
fail (Thomas, 1932) in psychology as in 
other sciences. It is technically impossi- 
ble to describe the movement of the sun by 
describing the movement of every ion con- 
tained in it, 
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Laws usually are concerned with the re- 
lations between various parts of a situation 
and are independent of the absolute size to 
a high degree. Without this dependence of 
laws upon structure rather than upon size, 
experimentation would be infinitely more 
difficult. 


Constructs Basic for Representing 
the Psychological Field 


It seems to be possible to represent the 
essential properties of the life space with 
the help of relatively few (perhaps a dozen) 
related constructs. To some degree it is a 
matter of convenience which of a group of 
interrelated constructs are to be considered 
the basic ones (Reichenbach, 1928). For 
the purpose of this representation we shall 
use mainly the following constructs: psy- 
chological force, psychological position, and 
potency of a situation. 

(1) The concept of force in psychology 
refers to phenomena which have been called 
drive, excitatory tendency, or by any other 
name expressing “tendency to act in a cer- 
tain direction.” The term force intends to 
express this directed element, attributing 
to it, in addition, a magnitude (strength 
of force) and a point of application, with- 
out assuming any additional implications 
(Lewin, 1938). 

(2) The position of the person within 
the total psychological field and the posi- 
tion of the other parts of the field in re- 
lation to one another are of prime impor- 
tance. This holds for the relative position 
of various areas of activities the child 
might enter, the relative position of social 
groups to which the child belongs, or would 
like to belong, and of areas of security and 
insecurity. Although it is not possible to- 
day to measure psychological distance or 
direction quantitatively, it is possible to 
treat some problems of position by means 
of the qualitative geometry called topology. 


(3) Potency refers to the weight which 
a certain area of the life space has for a 
child relative to other areas, This con- 
cept is particularly valuable in case of 
“overlapping situations,” that is, when the 
belongingness to two groups or the involve- 
ment in two or more activities at the same 
time is pertinent. 


THE BEHAVIOR IN A GIVEN 
PSYCHOLOGICAL FIELD 


Cognitive Structure of the Life Space 


THE LIFE SPACE AS A WHOLE DURING DE- 
VELOPMENT 

Differentiation of the Various Dimen- 
sions of the Life Space. An outstanding 
characteristic of the change of the life 
space during development is an increasing 
differentiation. The importance of this 
factor has been shown in regard to the de- 
velopment of language (Gesell and Thomp- 
son, 1934), knowledge (Tolman, 1932), so- 
cial interrelations (Murphy, 1937), emo- 
tions (Jersild, 1936), and actions (Fajans, 
1933). 

The life space of the newborn child may 
be described as a field which has relatively 
few and only vaguely distinguishable areas 
(Koffka, 1928). The situation probably 
corresponds to a general state of greater or 
less comfort. No definite objects or per- 
sons seem to be distinguished. No area 
called “my own body” exists. Future 
events or expectations do not exist; the 
child is ruled by the situation immediately 
at hand. 

Some of the first areas which get a defi- 
nite character seem to be connected with 
food and elimination. As early as three to 
six days the child reacts to being prepared 
for nursing (Marquis, 1931). A similar 
increase in size and differentiation of the 
life space occurs in other respects. The 
child studies his own body (Bühler, 1939) 
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and his immediate physical surroundings. 
Within the first few months, certain social 
relations develop. 

The increase of the life space in regard 
to the psychological time dimension con- 
tinues into adulthood. Plans extend far- 
ther into the future, and activities of in- 
creasingly longer duration are organized as 
one unit. For instance, between two and 
six years of age the duration of play units 
increases (Barker, Dembo, and Lewin, 
1941). 

The differentiation of the life space also 
increases in the dimension of reality-irreal- 
ity. The different degrees of irreality cor- 
respond to different degrees of fantasy. 
They include both the positive wishes and 
the fears. Dynamically, the level of ir- 
reality corresponds to a more fluid medium 
(J. F. Brown, 1933; Erikson, 1940) and is 
more closely related to the central layers 
of the person. This fact is particularly 
important for the psychology of dreams 
(Freud, 1916; T. French, 1939). Play can 
be understood as an action on the level of 
reality closely related to the irreal level 
(Sliosberg, 1934). The play technique 
(Homburger, 1937), in the study of per- 
sonality, makes use of the fact that the ir- 
real level is closely related to the central 
layers of the person. 

The level of irreality in the psychological 
future corresponds to the wishes or fears 
for the future; the level of reality, to what 
is expected. The discrepancy between the 
structure of the life space on the levels of 
irreality and of reality is important for 
planning and for the productivity of the 
child (Barker, Dembo, and Lewin, 1941). 
Hope corresponds to a sufficient similarity 
between reality and irreality somewhere in 
the psychological future; guilt to a certain 
discrepancy between reality and irreality 
in the psychological past. In the young 
child, truth and lying, perception and im- 


agination are less clearly distinguished than 
in an older child (Piaget, 1932; Sliosberg, 
1934; L. K. Frank, 1935). This is partly 
due to the fact that the younger child has 
not yet developed that degree of differen- 
tiation of the life space into levels of real- 
ity and irreality which is characteristic of 
the adult. 

The speed with which the life space in- 
creases in scope and degree of differentia- 
tion during development varies greatly. A 
close relation seems to exist between intel- 
ligence or, more specifically, between men- 
tal age and the degree of differentiation of 
the person and the psychological environ- 
ment (Lewin, 1935; Kounin, 1939). If 
this is correct, differences in IQ should be 
considered as different rates of increasing 
differentiation of the life space. Similar 
considerations apply to motor develop- 
ment (McGraw, 1935) and to social de- 
velopment. 

The growth of the life space has a differ- 
ent rate at different times. Such differences 
are particularly important for the so-called 
developmental crises, as in adolescence 
(Dimock, 1937; Lewin, 1939). 

Figure la and b represents schemati- 
cally the scope and degree of differentia- 
tion of the life space as a whole at two 
developmental stages. The differentiation 
concerns the psychological environment as 
well as the person. The increasing differ- 
entiation of needs, for instance, can be rep- 
resented as an inerease in the differentia- 
tion of certain intrapersonal regions. The 
main differenees between these develop- 
mental stages are: (1) an increase in the 
scope of the life space in regard to (a) 
what is part of the psychological present; 
(b) the time perspective in the direction 
of the psychologieal past and the psycho- 
logical future; (c) the reality-irreality di- 
mension; (2) an increasing differentiation 
of every level of the life space into a mul- 
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titude of social relations and areas of ac- 
tivities; (3) an inereasing organization; 
(4) a change in the general fluidity or 
rigidity of the life space. 

Not all the areas of this life space are 
accessible to the child. He sees older chil- 


ps. present 


tance for behavior and development of the 
normal and abnormal child (Lewin, 1936a) . 
Regression. A change of the life space 


as a whole in the direction opposite to 
that characteristic of development may be 
called regression. Regression may include 


more dist. 


near 


: b ps. future 


Ficure 1. The life space at two developmental stages. 


Figure 1a represents the life space of a younger child. Figure 1b represents the higher degree 
of differentiation of the life space of the older child in regard to the present situation, the reality- 
irreality dimension, and the time perspective. C, child; R, level of reality; I, level of irreality ; 
Ps Past, psychological past; Ps Present, psychological present; Ps Future, psychological future. 


dren engaged in certain activities, which he 
would like to do himself, but into which he 
finds he cannot enter because he is not 
strong or clever enough. Additional limi- 
tations of his space of free movements are 
established by the prohibitions of the adult 
or by other social taboos. 

The relation between accessible and in- 
accessible regions in the life space, the size 
of the space of free movement, and the 
precision of boundary between accessible 
and inaccessible areas are of great impor- 


a decrease in time perspective, dedifferen- 
tiation or disorganization, leading to be- 
havior more or less typical for children on 
a younger age level. 

Regression may be either permanent or 
temporary. It is a common phenomenon 
and may be due, for instance, to sickness 
(Jersild, 1936), frustration (Barker, Dembo, 
and Lewin, 1941), insecurity (Murphy, 
1937), or emotional tension (Dembo, 1931; 
Jersild, 1936). Regression, in the sense of 
a narrowing-down of the psychologically 
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present area, may result from emotional 
tension, for instance, if the child is too 
eager to overcome an obstacle (Kóhler, 
1925). 

Regression may occur not only as a re- 
sult of such frustration in the immediate 
situation but also as the result of a back- 
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MEAN CONSTRUCTIVENESS OF PLAY 


THE POSITION OF THE PERSON. BEING IN- 
SIDE AND OUTSIDE A REGION 
Position, Neighboringness, and Locomo- 
tion. The determination of the position of 
the person within the life space is the first 
prerequisite for understanding behavior. 
His social position within or outside of 
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Ficure 2. Decrease in constructiveness with a background of various degrees of frustration. 

(From “Studies in Topological and Vector Psychology: II. Frustration and Regression,” 

by R. Barker, T. Dembo, and K. Lewin. University of Iowa Studies in Child Welfare, 1941, 
18, 166. By permission of the publisher.) 


ground of frustration. Barker, Dembo, and 
Lewin (1941) have shown that the con- 
structiveness of play of a five-and-one- 
half-year-old child may regress to the level 
of a three-and-one-half-year-old child as a 
result of a background of frustration. This 
is due to the fact that constructiveness of 
play is closely related to time perspective, 
the degree of differentiation within an or- 
ganized unit of play, and the functional 
relation between irreality and reality. The 
amount of regression increases with the 
potency of the background of frustration 


(Figure 2). 


various groups should be known; his posi- 
tion in regard to various activities, in re- 
gard to his goal regions, and in regard to 
physical areas should be determined. This 
is fundamental because the region in which 
the person is located determines (1) the 
quality of his immediate surroundings, (2) 
what kinds of regions are adjacent to the 
present region—that is, what possibilities 
the individual has for his next step—and 
(3) what step has the meaning of an ac- 
tion toward his goal and what step corre- 
sponds to an action away from his goal. 
Most behavior can be conceived of as a 
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change of position—in other words, as a 
locomotion of the person. (The other 
cases of behavior are changes of struc- 
ture) In turn, every behavior changes 
the situation. We shall mention only a 
few examples of the effect of the region in 
which the person is located. 

“Adaptation” to a Situation. A com- 
mon phenomenon is what is usually called 
adaptation in the sense of "getting tuned 
to the present atmosphere.” H. Anderson 
(1939) found that children of preschool 
age veacted to an aggressive approach with 
aggression, to a friendly approach in a 
friendly manner. Ronald Lippitt’s (1940) 
study on democratic and autocratic atmos- 
pheres found similar adaptation of the chil- 
dren to the cultural atmosphere produced 
by the leader. J. R. P. French, Jr. (1944) 
found adaptation to group atmospheres in 
experiments with college freshmen. There 
are many indications from case studies that 
the tenseness of the mother easily affects 
the emotional state of the young child. 
There are indications that this occurs even 
during the first few months of life. It is 
a common observation that children who 
are learning bladder control may resume 
bed-wetting if exposed to the sound of run- 
ning water. 

The adaptation to the present region is 
frequently employed to make a child do 
something “against his will.” A child of a 
few weeks may be induced to drink at the 
breast when he does not like to by keeping 
his head pressed to the breast in the posi- 
tion of feeding. Waring, Dwyer, and Jun- 
kin (1939) describe how the child and the 
adult both commonly use this technique 
for their own purposes when they differ 
about the desirability of eating a certain 
food. The child tries to avoid the pressure 
of the adult by leaving the eating-situa- 
tion (for instance, by going to the toilet) 
or by making the adult leave the eating- 
situation psychologically (for instance, by 


starting conversations about noneating top- 
ies). On the other hand, the adult fre- 
quently uses one of two methods of coer- 
cion. He may lower the potency of the 
eating-situation (see later), and thus the 
resistance of the child, by “distracting his 
attention” from the eating (that is, by 
making the child enter a psychologically 
different region) and then slip in the food. 
Or he may heighten the potency of the 
eating-situation and of his own pressure, 
and in this way induce the child to eat. 
In the latter case he frequently uses the 
“step-by-step method”: having the child 
sit at the table, then putting the food on 
the spoon, and so on. 

J. D. Frank (1944) has found, in an ex- 
periment with college students, that the 
step-by-step method is more efficient in 
coercing the person to eat than the at- 
tempt to make him go the whole way at 
one step. The effectiveness of the step- 
by-step method seems to be based on the 
gradual acceptance of the situation in 
which the person finds himself so that he 
resists less the making of the next step. A 
similar method is frequently used in do- 
mestic and international politics. People 
who are ready to fight against being 
pushed into a situation may accept the 
fait accompli. 

Group Belongingness. Most social goals 
can be characterized as a wish to belong 
or not to belong to a certain group. This 
group may be a group of friends, an ath- 
letic organization, or a favorite subgroup 
within a larger group. It may be a group 
of only two persons, as with the friendship 
between mother and child. Belonging or 
not belonging to the group is equivalent 
to having a position inside or outside this 
group. This position determines the rights 
and duties of the individual and is decisive 
for the ideology of the individual. 

The feeling of belonging to certain 
groups is a crucial factor for the feeling 
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of security in children of minorities (Dol- 
lard, 1937; Lewin, 1940b). MacDonald 
(1940) found that the security of the child 
is greatly increased by the presence of the 
mother. The tendency to enter a certain 
group and to keep certain children in and 


feeling of group belongingness (as ex- 
pressed, for instance, by the use of the 
term “we” instead of "I") is stronger in 
democratic than in autocratic clubs. In 
the autocratic atmosphere the larger group 
is actually composed of a number of sub- 


Ficurs 3. Subgrouping and potency of the group as a whole in (a) an autocratic and (b) 

a democratic setting. (Derived from “Studies in Topological and Vector Psychology: I. An 

Experimental Study of the Effect of Democratic and Authoritarian Group Atmospheres,” by 

Ronald Lippitt. University of Iowa Studies in Child Welfare, 1940, 16, 133-135. By permis- 
sion of the publisher.) 


In the autocratic situation two distinct social strata exist, a higher one containing the leader (L) 
and a lower containing the children (C). (The social distance between these strata is indicated 
by the heavy black circle.) In democracy the status differences are less marked (dotted line). 
In the autocratic setting distinct subgroups of two exist containing one child and the leader. 
Therefore, if the leader is taken away, no strong bond between the members remains. In democ- 
racy the subgrouping is varying and less rigid. The potency of the group as a whole (GrP) is 
higher there than in the autocratic setting where the potency of the individual goal (IP) and of 


the subgroup (SuP) is relatively higher. 


other children out of that group plays a 
great róle in the behavior of the nursery 
school child (Murphy, 1937; Rosemary 
Lippitt, 1940). This tendency is impor- 
tant for the children’s gang (Shaw, 1933). 
Juveniles in the reformatory who have not 
fully accepted their belonging to the erimi- 
nals have a tendency to name as their best 
friends persons outside the reformatory 
(Kephart, 1937). 

Ronald Lippitt (1940) found that the 


groups containing the leader and one child 
each, whereas in the democratic group the 
group as a whole has a greater potency 
(Figure 3a and b). This is one of the rea- 
sons why children in these autocracies are 
more likely to be aggressive against their 
fellows although submissive to the leader. 
M. E. Wright (1940) found that friendship 
between two children increases in certain 
situations of frustration partly because 
these situations favor a group structure in 
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which the children see themselves opposed 
to the adult. 

Bavelas (1942a) found that the degree 
of cooperation between children in a day 
camp increased after their adult leaders 
were retrained from autocratic to demo- 
cratic leadership techniques. 

Moreno (1934) has developed a tech- 
nique which permits an easy determination 
of group structure and group belongingness 
under certain circumstances. Other tech- 
niques have been developed, for instance, 
by Bogardus (1933) and by Ronald Lip- 
pitt (1940). 

The difference between being inside and 
outside a region is basic not only for social 
groups but for all goal-seeking activities, 
and for the problem of frustration. Seek- 
ing a certain goal is equivalent to a tend- 
ency to enter a region outside of which one 
is located. We shall take up this question 
when discussing psychological forces. 


CHANGE IN COGNITIVE STRUCTURE 

The structure of the life space is the 
positional relations of its parts. Struc- 
ture may be expressed by the topology 
of the life space. Locomotion of the per- 
son, that is, the change of his position 
from one region to another region, can be 
viewed as one type of change in structure. 
Other examples are those changes which 
occur during “insight” or learning. The 
infinite variety of changes in structure may 
be classified roughly into (1) an increase 
in differentiation of a region, that is, an 
increase in the number of subregions; (2) 
a combination of separated regions into one 
differentiated region; (3) a decrease in dif- 
ferentiation, that is, a decrease in the num- 
ber of subregions within a region; (4) a 
breaking-up of a whole, that is, previously 
connected subparts of a region are sepa- 
rated into relatively independent regions; 
and (5) a restructuring, that is, a change 


in pattern without increase or decrease of 
differentiation. 

Detour. Insight. Restructuring of cer- 
tain areas of the life space can be readily 


Ficure 4. A simple detour problem as seen 
by the young child. 


observed in the solution of detour problems. 
The basie questions can be illustrated by 
a simple example: A goal G (Figure 4) 
lies behind a U-shaped physical barrier B. 
The child C, of a mental age of one year 
(this may be a chronologically young child, 
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or an older feeble-minded child) is likely 
to try to reach the goal by an action to- 
ward the barrier along the path w4, 59 A 
child of five years, under the same circum- 
stances, will have no diffieulty. It will 


i 


B vs y 
Y 


FiGURE 5. 
in Figure 4 as seen by the older child. 


The detour problem represented 


reach the goal by way of a roundabout 
route along the path w’, q (Figure 5). 
What are the difficulties of the younger 
child? Both children have the tendency 
to locomote from their present situation A 
toward the goal G. (As we shall see later, 
we can say there exists a psychological 

1A fuller discussion of the problems of direc- 


tion and path in psychology may be found in 
Lewin (1938). 


force f4,g acting on the child in the di- 
rection from A toward G.) 

We can understand the difference in dif- 
ficulties if we consider what “direction to- 
ward G" means for both children. For the 
young child the direction from A to G, 
da, a, is equal to the direction toward the 
barrier B, (d4, a = d4, 5). A movement 
from A to D along the path w4, p would 
have, for this child, the meaning of going 
away from G. In other words, the direc- 
tion toward D, d4, p, is opposite to the 
direction toward G, d4, a (da, p = d4, o). 
For the older child (Figure 5) the direc- 
tion toward D, d4, p, has not the charac- 
ter of being opposite to the direction but 
of being equal to the direction to G 
(dy, p = da, g), because the step from A 
to D is seen by this child as a part of the 
roundabout route w’, q toward G. The 
difference in the meaning of the direction 
da, g toward G is due mainly to two facts: 

(1) For the younger child the immedi- 
ate situation is less extended than for the 
older one (this is but one result of the fact 
that the life space of the younger child is 
smaller in many aspects than that of the 
older child). It includes only the regions 
A, B, and G (Figure 4). For the older 
child, a wider area is psychologically pres- 
ent, including, for instauce, the areas D 
and F. As an effect of this difference in 
scope of the present situation the younger 
child sees the areas A and G separated by 
the impassable barrier B. For the older 
child, regions A and G are connected by 
way of passable regions D and F. 

Directions in the psychological life space 
are defined by certain paths as a whole. 
The older child sees the step from A to D 
as a part of the path A, D, F, G toward G. 
The young child sees the step A, D as a 
part of the path A, E, that is, away from 
G. The difference in the cognitive struc- 
ture of the situation for the young and 
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older child leads, therefore, to a different 
meaning of the direction toward G and, 
accordingly, to a different locomotion re- 
sulting from the same tendencies of both 
children to reach G. 

(2) For the young child, the path w'4, ¢ 
simply does not exist psyehologically. For 
the older child two paths toward G exist 
psychologically, namely, the roundabout 
route w'4, g and the blocked “direct” path 
w4,q- The “direct” direction toward G 
can be interpreted, in this case, as the di- 
rection of looking toward G; the less “di- 
rect” direction as that of walking toward 
G. For the young child, “direction toward 
G” has not yet been differentiated into 
these two directions. (This is an example 
of the lesser degree of differentiation of the 
life space of the younger child.) 

A two-year-old child placed in the same 
situation may at first have a cognitive 
structure corresponding to that of the 
younger child (Figure 4). After a few at- 
tempts the structure of the situation may 
change to that of the older child (Figure 
5). These changes frequently occur as a 
sudden shift. They are an example of what 
has been called insight (Köhler, 1925). 

Insight can always be viewed as a change 
in the cognitive structure of the situation. 
It frequently includes differentiation and 
restructuring in the sense of separating 
certain regions which have been connected 
and connecting regions which have been 
separated. For instance, to use a branch 
of a tree as a stick (Kühler, 1925) for 
reaching a goal behind a fence (Figure 6) 
it is necessary to see the branch br as a 
relatively separate unit instead of a part 
within the larger unit of the tree Tr. Inad- 
dition, it is necessary to connect this branch 
br with the goal G behind the fence. 

From the theory of insight in detour 
problems certain conclusions in regard to 
factors facilitating insight can be derived. 
Becoming emotional leads frequently to a 


narrowing-down of the psychologically ex* 
isting area. A state of strong emotionality 
should, therefore, be detrimental to finding 
intellectual solutions (see p. 815). A-dis- 
tance sufficient to permit a survey of the 
larger situation helps in the solution of in- 
tellectual problems. Katona (1940) dis- 
cusses the effect of various settings upon 
the change of the cognitive structure and 
the ability to find new solutions. 


A case of 
change in cognitive structure. 


Ficure 6. Problem solving. 


The principles of change in cognitive 
structure discussed here are as applicable 
to social and mathematical problems as to 
physical problems. 

Learning. Orientation. Learning is a 
popular term referring to such different 
processes as learning to like spinach, learn- 
ing to walk, and learning French vocabu- 
laries, that is, problems of changes of goals 
or needs, changes of posture and muscular 
coordination, and changes in knowledge. 
Therefore, no one theory of learning is pos- 
sible, Problems of change in goals will be 
discussed later. Insight is an example of 
learning in the sense of change of cogni- 
tive structure. Learning, in this sense, 
usually involves several of those types of 
structural changes which we have men- 
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'tioned previously, combined with a change 
in the degree of organization. 

A change in the direction of greater dif- 
ferentiation takes place, for instance, when 
a child gets oriented in a new surround- 
ing. Being in an unknown surrounding 
is equivalent to being in a region which 
js unstruetured in the double sense that 
neither the quality nor the subparts of the 
present region, nor the immediately neigh- 
boring regions, are determined. Orienta- 
tion means the structurization of the un- 
structured region. In this way, direction 
within the life space becomes determined 
(Lewin, 1938). Orientation is a process 
which, on a smaller scale, shows significant 
parallels to the development of the life 
space of the young child. 

An unstructured region usually has the 
same effect as an impassable obstacle. Be- 
ing in unstructured surroundings leads to 
uncertainty of behavior because it is not 
clear whether a certain action will lead to 
or away from the goal. It is undeter- 
mined whether the neighboring regions are 
dangerous or friendly. Waring, Dwyer, 
and Junkin (1939) found that children 
during the meals of the first nursery school 
day were more ready to acquiesce to the 
advice of the adult than later on when 
they felt themselves to be on better-known 
ground for resisting. 

The problem of learning is treated in 
detail in another chapter (Chapter 8). 
We shall add, therefore, but one remark 
about the relation between repetition and 
learning. Repetition of a certain activity 
may lead to differentiation of a previously 
undifferentiated region of the life space, 
and to unification of previously separated 
activities. This is frequently the case in 
motor learning. However, if continued 
long enough, repetition may have the op- 
posite effect, namely, a breaking-up of the 
larger units of actions, à dedifferentiation, 
unlearning, and disorganization similar to 


that of primitivation or degeneration. 
These processes are typical of psycholog- 
ical satiation and oversatiation. 


Force and Force Field 


FORCE AND VALENCE 

Resultant Force, Locomotion, and Force 
Field. The structure of the life space de- 
termines what locomotions are possible at 
a given time. What change actually occurs 
depends on the constellation of psycho- 
logical forces. The construct force charac- 
terizes, for a given point of the life space, 
the direction and strength of the tendency 
to change. This construct does not imply 
any additional assumptions as to the 
“cause” of this tendency. The combina- 
tion of a number of forces acting at the 
same point at a given time is called the 
resultant force. ‘The relation between 
foree and behavior can then be summed 
up in the following way: Whenever a re- 
sultant force (different from zero) exists, 
there is either a locomotion in the direc- 
tion of that force or a change in cognitive 
structure equivalent to this locomotion. 
The reverse also holds; namely, whenever 
a locomotion or change of structure exists, 
resultant forces exist in that direction 

Psychological forces correspond to a re- 
lation between at least two regions of the 
life space. A simple example is the force 
Ía, a acting on a child C in the direction 
toward a goal G (Figure 7). This force 
depends upon the state of the child C, par- 
ticularly upon the state of his needs, and 
upon the nature of the region G. If the 
region G (which may represent an activity, 
a social position, an object, or any other 
possible goal) is attractive to the person, 

1 We are not discussing here the complicated 
problems of the alien factors, that is, those phys- 
ical and social factors which may be viewed as 
the boundary conditions of the life space (Lewin, 


1936a; 1943; 1944). We keep within the realm 
of psychology. 
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i& is said to have a positive valence 
(Va(G) > 0). 

Such a valence corresponds to a field of 
forces which has the structure of a positive 
central field (Figure 7). If no other va- 
lences existed, the person located in any 
region A, B, D, E... would always try 
to move in the direction toward G. In 
other words, the valence G corresponds to 
a force fa, œ Ís, œ Íp, œ ete- The obser- 
vation of behavior permits not only the 


Ficure 7. A positive central field of forces 
corresponding to a positive valence. 


determination of conscious goals but also 
of “unconscious goals,” as Freud uses the 
term. 

If the person is repulsed, we speak of a 
negative valence of G (Va(G) >0), cor- 
responding to a negative central field (Fig- 
ure 8), which is composed of forces fa, a» 
Íe, -o Íp, —œ ete, away from G. 

The effect of forces may be observed 
from earliest infancy: Movements toward 
or away from the breast during feeding 
are noted in the first weeks of life. Look- 
ing toward an object (fixation) is another 
example of directed action. Later on, there 
is grasping. More elaborate directed ac- 
tions presuppose & correspondingly higher 
differentiation of the life space. In a 
young child a force is more likely to 
affect directly every part of the child than 
it is at a later age. For instance, the child 
of six months reaching out for a toy may 
move both arms and legs in this direction 
(Figure 9). He may open his mouth and 


bend his head toward the goal. The older, 
more differentiated child is likely to react 
in a more “controlled” way with only a 
part of the body. 

Strength of Force and Distance of Va- 
lence. We shall discuss later what factors 
determine a change of valence. First, let 
us ask what effect a given valence, or dis- 
tribution of valences, has on behavior. The 
strength of the force toward or away from 
a valence depends upon the strength of 


Ficure 8. A negative central field of forces 
corresponding to & negative valence, 


that valence and the psychological distance 
(ea, a) between the person and the valence 
[a a = F(Va(G), ea, a)]. 

Fajans (1933) found that the persist- 
ence of children (ages 1 to 6 years) trying 
to reach a goal from various physical dis- 
tances (8 to 100 cm.) increases with de- 
creasing distance. This may mean that, 
with increasing distance, either the force 
decreases or the child sees more quickly 
that the barrier is insurmountable. If the 
first factor is dominant, emotional tension 
should decrease ‘with distance (see p. 815). 
Fajans found this to be true only for the 
infants, For the older children, the sec- 
ond factor seems to be dominant, probably 
because these children view the obstacle as 
dependent upon the will of the experi- 
menter rather than as physical distance. 

In some experiments with rats, the ve- 
locity of running toward a goal was found 
to increase with decreasing distance (Hull, 
1932). H. F. Wright (1937) found no 
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consistent indication of such a speed gra- 
dient in experiments where nursery school 
children pulled the goal (a marble) toward 
themselves. This indicates that the rela- 
tion between strength of force and bodily 
locomotion is rather complieated in psy- 
chology and that physical and psycholog- 
ical distance may be related quite differ- 
ently under different circumstances. 


Ficure 9. Action in the direction of a posi- 

tive valence. (From Dynamic Theory of 

Personality, by K. Lewin. New York: Me- 

Graw-Hill, 1935, 82. By permission of the 
publisher.) 


As a particular example, the situation 
may be mentioned where the person 
“nearly” reaches a goal. In animals (Hull, 
1932), as in children (H. F. Wright, 1937), 
a marked slowing-down has been observed 
at the last section before the goal is 
reached, If the force were related simply 
to the physical distance, there should be 
no sudden drop in velocity at this point. 
Obviously, after the individual is inside 
the goal region, the force f, gq can no 
longer have the direction “toward” the 
goal region but changes to a force fg, œ 
which properly has to be interpreted as a 
tendency to resist being forced out of the 
goal region (for details see Lewin, 1938). 
Being in the goal region is frequently not 
equivalent to consumption of, or to bodily 
contact with, the goal, but it is equivalent 


to having the goal in one’s power, to being 
sure of it. This is probably the reason 
for the slowing-down in the last section 
before the goal. This also explains the 
frequent “decrease of interest” after pos- 
session, illustrated by the following exam- 
ple. A nine-month-old child reaches out 
for two rattles lying before him. When he 
gets one he does not begin to play but is 
interested only in the rattle he does not 
have. 

An example of a decrease of the strength 
of a force with the distance from the nega- 
tive valence can be found in certain eating- 
situations (Lewin, 1938, p. 117). For a 
child who dislikes his spinach, the act of 
eating might consist of a series of rela- 
tively separate steps, such as putting the 
hand on the table, taking the spoon, put- 
ting food on the spoon, ete. (Figure 10a). 
The strength of the force away from eat- 
ing the disagreeable food and, therefore, 
the resistance against making the next step 
increases with the nearness of the step to 
the actual eating (Jte). After the child 
starts chewing, the structure of the situa- 
tion in regard to this bite usually is fun- 
damentally changed, as shown in Figure 
10b. Instead of resisting, the child tries 
to finish the bite. This is an example of 
how the direction and strength of the 
forces acting on the person depend upon 
the region in which the person is located. 

The change of the strength of the force 
with the distance to the valence is dif- 
ferent for positive and for negative va- 
lences. The latter usually diminishes much 
faster (see later, Figure 15). The amount 
of decrease depends also upon the nature 
of the region which has a positive or nega- 
tive valence. It is different, for example, 
in case of a dangerous animal which can 
move about, from the amount in case of 
an immovable unpleasant object. 

The effect of temporal distance on the 
strength of the force seems to parallel that 
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of physical distance in some respects. 
E. Katz (1988), in experiments with nurs- 
ery school children, found that the fre- 
quency of resumption of interrupted tasks 
increases with the nearness of the inter- 
ruption to the completion of the task, but 
that it drops for interruptions very close 
to the end. Institutionalized adolescents, 


The restraining forces, just as the driv- 
ing forces, are due to a relation between 
two regions of the life space, namely, the 
nature of the barrier region and the 
“ability” of the individual. The same so- 
cial or physical obstacle corresponds, there- 
fore, to different restraining forces for dif- 
ferent individuals. 


Ficure 10. (a) Eating situation in case of disliked food. (b) Change of direction of forces 


after the child started real eating. (From “The Conceptual Representation and Measure- 
ment of Psychological Forces,” by K. Lewin. Contributions to Psychological Theory, 1938, 1, 
117. By permission of the Duke University Press, publisher.) 


(a) C, child; Re, real eating; h, putting hand on table; sp, taking spoon; fo, putting food on 
spoon; hw, bring spoon halfway to mouth; m, bringing spoon to mouth; i, taking food into mouth ; 
ch, chewing; sw, swallowing. Eating has a negative valence; the force away from eating Tom 
increases stepwise with the decrease of distance between C and Re. 

(b) C, child; Re, real eating; St, struggle with adults; Fr, freedom; Jo, pr, force in the direc- 
tion of freedom; fo, s, force away from struggle. 


like other prisoners, may attempt to escape 
shortly before they are eligible for release. 
Frequently they become rebellious (Far- 
ber, 1944). Their emotional tension is 
heightened by the temporal nearness of 
the goal. 


TYPE OF FORCES 

Driving and Restraining Forces. The 
forces toward a positive, or away from a 
negative, valence can be called driving 
forces. They lead to locomotion. These 
locomotions might be hindered by physical 
or social obstacles. Such barriers corre- 
spond to restraining forces (Lewin, 1938). 
Restraining forces, as such, do not lead to 
locomotion, but they do influence the effect 
of driving forces, 


Induced Forces, Forces Corresponding 
to Own Needs and Impersonal Forces. 
Forces may correspond to a person’s own 
needs. For instance, the child may wish to 
go to the movie or to eat certain food. 
Many psychological forces acting on a child 
do not, however, correspond to his own 
wishes but to the wish of another person, 
for instance, of the mother, These forces 
in the life space of the child can be called 
induced forces, and the corresponding posi- 
tive or negative valence “induced valence.” 
(A force acting on the child in the direc- 
tion to the goal G induced by the mother 
M may be written fo, q.) 

There are forces which psychologically 
correspond neither to the own wish of the 
child nor the wish of another person, but 
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have, for the child, the character of some- 
thing “impersonal,” a matter-of-fact de- 
mand. We call them impersonal forces. 
It is of great importance for the reaction 
of the child and for the atmosphere of the 
situation whether an impersonal request or 
the personal will of another individual is 
dominant. 

Point of Application. Forces may act 
on any part of the life space. Frequently, 
the point of application is that region of 
the life space which corresponds to the 
own person. The child may, however, ex- 
perience that the “doll wants to go to bed,” 
or that “another child wants a certain 
toy.” In these cases the points of appli- 
cation of the forces are regions in the life 
space of a child other than his own per- 
son. Such cases are most common and 
play an important part, for instance, in 
the problems of altruism. 


ConFuicr SITUATIONS 

Definition of Conflict. A conflict situa- 
tion can be defined as a situation where 
forces acting on the person are opposite in 
direction and about equal in strength. In 
regard to driving forces three cases are 
possible: The person may be located be- 
tween two positive valences, between two 
negative valences, or a positive and nega- 
tive valence may lie in the same direction. 
There may be, also, conflicts between driv- 
ing and restraining forces. Finally, there 
may be conflicts between own forces and 
various combinations of induced and im- 
personal forces. The effect and the devel- 
opment of conflicts vary with these dif- 
ferent constellations, although all conflicts 
have certain properties in common. 

Conflicts between Driving Forces. What 
is usually called a choice means that a 
person is located between two positive or 
negative valences which are mutually ex- 
clusive. The child has to choose, for exam- 


ple, between going on a picnic (G1, Figure 
lla) and playing (G?) with his comrades. 
(Figure 11 and some of the later figures 
represent situations where the physical di- 
rections and distances are sufficiently im- 
portant psychologically to be used as 
Írames of reference for the life space. One 
can speak in these cases of quasi-physical 
fields.) An example of a child standing 
between two negative valences is a situa- 
tion in which punishment (G*) is threat- 
ened if he does not do a certain disagree- 
able task (G?, Figure 11b). Figure lla 
and b represents the corresponding force 
fields. If the child is located at A and the 
strength of the valences are equal, he will 
be exposed to forces which are equal in 
strength but opposite in direction. In the 
first example, the opposing forces f4, q 
and f, g* are directed toward the picnic 
and play. In the second example, the op- 
posing forces f,,_g* and f4, _? are di- 
tected away from the task and the punish- 
ment. 

From these force fields certain differ- 
ences of behavior can be derived. In the 
case of two negative valences, there is a 
resultant force in the direction of “leaving 
the field” altogether. If the two negative 
valences are very great, the child may run 
away from home, or try to avoid the issue. 
To be effective, the threat of punishment 
has to include the creation of a set-up 
which prohibits this avoidance (Lewin, 
1935), that is, the creation of a. prisonlike 
situation, where barriers B prohibit leav- 
ing the situation in any other way than by 
facing the task 7 or the punishment P 
(Figure 12). If there is a choice between 
two positive valences, no force in the di- 
rection of leaving the field exists. Instead, 
the child will try to reach both goals if 
possible, 

An example of a conflict due to the 
presence of a negative and a positive va- 
lence is the promise of reward for doing 


| 
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a disagreeable task (Figure 13). Here a 
conflict is brought about by the opposition 
of the force f4, p toward the reward R and 
the force fa, —p away from the disagree- 
able activity T. The structure of the sit- 
uation is similar to that characteristic of a 


| 


| 
= @ 
1 


| 
| 


| 


a 


Fraurn 11. (a) Force field corresponding to two positive valeaces. 


The necessity for setting up a barrier 
around the reward indicates one of the dif- 
ferences between this method of making 
the child perform a disagreeable activity 
T and the methods which try to change 
the negative valence of T itself into a posi- 


i 


b 
(b) Force field corre- 


sponding to two negative valences. 


detour problem. Indeed, the child fre- 
quently tries to reach the reward R along 
a roundabout route w4,¢, p Without pass- 
ing through the disagreeable activity. The 
reward will be effective only if all other 
paths to R are blocked by an impassable 
barrier B which permits entrance to R 
only by way of T. The barriers in this 
case, as in the case of the threat of punish- 
ment (Figure 12), are usually social in na- 
ture: The child knows that the adult will 
prevent certain actions by social force. 


tive one. A “change of interest” in 7 may 
be brought about by imbedding the ac- 
tivity 7 (for instance, the disliked figur- 
ing) into a different setting (for instance, 
into playing store), so that the meaning, 
and consequently the valence, of T is 
changed for the child. Such a method 
makes the creation of a barrier unneces- 
sary and secures spontaneous actions of 
the child toward the previously disliked 
activity as a result of the newly created 
positive central field. 
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Another example of a conflict between a 
positive and a negative valence can be ob- 
served in a setting where a child of three 
years is trying to seize a toy swan S from 
the waves W on the seashore (Figure 14). 
Following the forces fg, s, the child will 


Ficurs 12. Threat of punishment, (From 

Dynamic Theory of Personality, by K. 

Lewin. New York: McGraw-Hill, 1935, 91. 
By permission of the publisher.) 


T, disagreeable task; P, threat of punishment ; 
€, child; B, barrier preventing the child from 
leaving the situation through other regions than 
T or P. 


approach the swan. If, however, he comes 
too close to the waves W, the force away 
from the waves fo,_w may be greater 
than those toward the swan. In this case 
the child will retreat. The force corre- 
sponding to the negative valence of the 
waves decreases rather rapidly with the 
increasing distance because of the limited 
range of the effect of the waves (Figure 
15). The forces corresponding to the posi- 
tive valence of the swan diminish much 


more slowly with the distanee. There 
exists, therefore, an equilibrium between 
the opposing forces at point E where 
their strengths are equal (fg, s = fz, y). 
The children may be observed wavering 
around this point of equilibrium until one 
of these forces becomes dominant as a re- 
sult of changes of circumstances or of a 
decision. In this example the force field 
corresponding to the swan is a positive cen- 


Ficure 13. Offer of a reward. 


tral field; the forces corresponding to the 
waves have a direction perpendicular to the 
shore. 

Conflicts between Driving and Restrain- 
ing Forces. A most common type of con- 
flict arises when a child is prevented from 
reaching a goal G by a barrier B. Two 
basic cases may be distinguished: (1) the 
child is surrounded by a barrier with the 
goal outside (Figure 12); (2) the goal is 
surrounded by a barrier with the child out- 
side (Figure 16). The first case is a prison- 
like situation which gives the child little 
space of free movement. In the second 
case, the child is free except in regard to 
the region G. Each of these cases leads 
to specific reactions (Lewin, 1935). We 
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shall now discuss in greater detail a se- 
quence of behavior typical of the second 
case. 

At first, a certain amount of change in 
structure usually occurs: The child tries to 
investigate the nature of the obstacle with 
the purpose of finding a sector s within the 
barrier which will permit passage. Such a 
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Fiaurn 14. Force field in a conflict resulting 

from a positive and negative valence. (From 

Dynamic Theory of Personality, by K. 

Lewin. New York: McGraw-Hill, 1935, 92. 
By permission of the publisher.) 


8, attractive toy; W, waves perceived as dan- 
gerous; P, point of equilibrium. 


change in cognitive structure is similar to 
that observed in detour problems. It is 
very common for a child to be in situa- 
tions where an obstacle could be overcome 
with the help of an adult. In these situa- 
tions the barrier is composed of at least 
two sectors, one corresponding to the 
physieal obstacle (ph, Figure 16), the 
other to the social obstacle (sl). In the 
experiment of Fajans, mentioned above, 
practically all children conceived of the 


barrier at first as a physical obstacle (as 
too great a physical distance). For the 
children above two years, after some time 
the social aspect of the situation became 
clear and led to social approaches toward 
the goal (the children asked the adult for 
help). 

The barrier acquires a negative valence 


STRENGTH OF 
FORCE 


DISTANCE TO 
VALENCE 
Ficure 15. Schematic representation of the 
change of the strength of a force with the 
distance to a positive and a negative valence. 


Ficure 16. Conflict between driving and re- 
straining forces in the case of a physical and 
social obstacle to a goal. 


fag driving force; fiza restraining 
force; ph, physical sector of the barrier (B); 
sl, social sector of the barrier. 
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for the child after a number of unsuccess- 
ful attempts to cross it. This change is 
equivalent to a change in the force field 
from the structure represented in Figure 
17 to that of Figure 18. If the barrier is 
an obstacle but has no negative valence, 
the corresponding force field does not reach 
much beyond the barrier (Figure 17). The 


Line of equilibrium between 
driving and restraining forces in case of a 
circular barrier. 


Foure 17. 


restraining forces rfg,p merely hinder a 
locomotion in the direction of the force 
fo, n without driving the person away from 
B. The line of equilibrium Æ between 
driving and restraining forces lies, there- 
fore, close to the barrier region. If, after 
failure, the barrier acquires a negative va- 
lence, the corresponding negative central 
force field will reach out farther (Figure 
18) so that the line of equilibrium E be- 
tween the force fg, q toward the goal and 
the force fo, -p away from the barrier is 
located at a greater distance. 

With increasing failure, the negative va- 
lence tends to increase. This enlarges the 
distance between the line of equilibrium 
and the barrier until the child leaves the 


field altogether. 


Fajans (1933) has given a detailed re- 
port about the form and sequence of events 
in such a situation. Usually the child 
leaves the field at first only temporarily. 
After some time, the forces toward the goal 
again become greater than the forces away 
from the barrier, and the child returns. 
If the new attempts are still unsuccessful, 


Ficurr 18. Line of equilibrium after the 
barrier has acquired a negative valence. 


the negative valence increases again until 
the child leaves. On the average, these 
later attempts show less duration. Finally, 
the child leaves the field permanently; he 
gives up. Barker, Dembo, and Lewin 
(1941) report similar sequences of behavior 
in children between two and six years in a 
slightly different setting of frustration. 
Active children, on the average, are more 
persistent than passive ones (Fajans, 1933). 
Some active children, however, are par- 
ticularly quick to leave the situation, prob- 
ably because they decide soon that the 
barrier is impassable. A state of equilib- 
rium in such a conflict can lead to passive, 
gesturelike action toward the goal: The 
child stays below the goal with his arm 
erect but he makes no actual attempts to 
reach it. Children frequently leave the 
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field psychologically without leaving the 
room bodily. They may try to enter a 
different activity, may daydream, or start 
self-manipulation with their clothes or their 
body (Fajans, 1933; Sliosberg, 1934; Mac- 
Donald, 1940). 

A conflict between driving and restrain- 
ing forces may also occur if the child is 
prevented by an obstacle from leaving the 
field of a negative valence. Such a situa- 
tion exists, for instance, if a child is over- 
satiated with an activity but prevented 
from leaving it, or in any other prison- 
like situation. The sequence of behavior 
is, in many respects, similar to that dis- 
cussed above. Attempts to leave are fol- 
lowed by the giving-up of such attempts 
as the result of the relation between the 
strength of the force fa, 4 away from the 
region A and the increasing negative va- 
lence of the barrier, Frequently a state 
of high emotional tension results. 

Conflicts between Own and Induced 
Forces. Every one of the conflict situa- 
tions discussed above might be due to the 
opposition of two forces corresponding to 
the child’s own needs, to the opposition of 
two induced forces, or to the opposition 
between an own and an induced force. 
Many effects of conflict situations are in- 
dependent of these differences. Certain 
effects, however, are typical of conflicts 
between own and induced forces. 

A force induced by a person P on a child 
C can be viewed as the result of the power 
field of that person over the child (Figure 
19). The person having power over the 
child is able to induce positive and nega- 
tive valences by giving orders. By & re- 
straining command, he can change the char- 
acter of a region which would be passable 
according to the child’s own ability into an 
impassable barrier. In other words, “the 
power of P over C” means that P is able 
to create induced driving or restraining 
forces #fg, g which correspond to P’s will. 


A conflict between own and induced 
forces always permits at least one other 
solution in addition to those discussed 
above: The child may attempt to under- 
mine the power of the other person, at 
least in the area of conflict, The tendency 
of a conflict between own and induced 


Fiaure 19. Power field. 


P, stranger; C, child; G, activity having 
positive valence for the child and an induced 
negative valence; fgg, OWD force away from 
G; iPfgg, force Induced by P in the direction 
of G. lines corresponding to equal 
strength of power fleld. 


forces to lead to fights has been observed 
by Waring, Dwyer, and Junkin (1939) in 
nursery school children in an eating-situa- 
tion, Dembo (1931) and J. D. Frank 
(1944) have observed similar tendencies in 
students, M. E. Wright (1940) found an in- 
creasing aggression against the experimenter 
in pairs of nursery school children in a 
setting of frustration induced by the ex- 
perimenter. The children showed greater 
cooperation among themselves. This might 
be interpreted as due partly to the tend- 
ency to increase their own power relative 
to the power of the experimenter. Lewin, 
Lippitt, and White (1939) found a strong 
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tendency toward aggression in autocratic 
atmospheres which are dominated much 
more by induced forces than by forces cor- 
responding to the own needs of the chil- 
dren. This aggressiveness, however, was 
usually not directed against the supreme 
powers of the leader but diverted toward 
their fellows or toward material objects. 
If the suppressive power of the leader is 
too great, even this aggression ceases. 


EMOTIONAL TENSION AND RESTLESSNESS 
Emotional Tension and Strength of Con- 
flict. If two opposing forces, f4,g and 
fap (Figure 20a and b), are equal in 
strength the resultant force will be zero, 
independent of the absolute strength of the 
forces, As far as changes in position are 
concerned, therefore, no difference should 
exist in the effect of conflicts between weak 
and between strong forces. Actually, the 
state of the person is quite different in a 
weak and in a strong conflict. One of the 
main differences is the intensity of emo- 
tional tension (et), which seems to be a 
function of the strength of the opposing 
forces [et = F (|fa,a|)] (Sears and Sears, 
1940). As mentioned above, greater emo- 
tionality is found in infants if the distance 
to an inaccessible goal is small than if it is 
larger. This is one of the reasons why in- 
creasing incentives favor the solution of 
detour and other intellectual problems only 
up to a certain intensity level. Above this 
level, however, increasing the forces to the 
goal makes the necessary restructurization 
more difficult, partly because the person 
has to move against stronger forces, partly 
because the resultant emotionality leads to 
primitivation (regression). Barker, Dembo, 
and Lewin (1941) found that the fre- 
quency of negative emotional behavior in- 
creased with the intensity of frustration. 
The same holds for the amount of regres- 
sion as measured by the constructiveness 


of play (Figure 2). 


The Form of Restless Movement. One 
of the simplest expressions of emotionality 
is restless movements, movements which 
are not directed to a certain goal but are 
merely an expression of tension. (Actu- 
ally, all combinations of undirected expres- 
sion, such as restlessness and purposeless 
behavior, occur [Dembo, 1931].) Irwin 
(1982) found that general activity as meas- 
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Ficure 20. Emotional tension in case of (a) 
weak conflict and (b) strong conflict. 


ured by the stabilimeter inereases in in- 
fants with the time after the last. feeding. 
This indicates that the amount of undi- 
rected activity is a good measurement for 
ihe state of tension aecompanying hunger 
at that age level, 

Restless movements are usually perpen- 
dieular to the direction of the force to the 
goal, or, more generally, they proceed as 
much as possible along the line of equilib- 
rium. In the case of the six-month-old 
child reaching to the goal (Figure 9), rest- 
less movements of his arms and legs occur 
perpendicular to the direction of the goal. 
Behind a U-shaped barrier (Figure 4), the 
restless movements are parallel to the bar- 
tier along the line rm. In a constellation 
corresponding to Figure 17 or 18 the rest- 
Jess movements will follow the ling E. This 
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is verified in a situation where a one-and- 
one-half-year-old child tries to reach a toy 
G behind a circular physical barrier B. 
The restless movements of the child take 
the form of circling around that barrier. 
(For details see Lewin, 1938.) 

The restless movement can be under- 
stood as a tendency to move away from 
the present situation, that is, as a moye- 
ment corresponding to a force fa, —4- 


Overlapping Situations 


OVERLAPPING SITUATIONS DEFINED. RELA- 
TIVE POTENCY 

Frequently the person finds himself at 
the same time in more than one situation. 
The simplest example is that of divided 
attention: A child in the classroom listens 
to the teacher but also thinks about the 
ball game after school. The amount to 
which the child is involved in either of 
these two situations, St and S?, is called 
their relative potency, Po(S') and Po(S?). 

The effect a situation has on behavior 
depends upon the potency of that situa- 
tion. In particular, the effect a force has 
on behavior is proportional to the potency 
of the related situation. 


OVERLAPPING ACTIVITIES 

Barker, Dembo, and Lewin (1941) speak 
of secondary play, as distinguished from 
primary play, when the child does not give 
his full attention to play. The construc- 
tiveness of secondary play is decisively 
below that of primary play. In experi- 
ments about psychological satiation (Kar- 
sten, 1928; Kounin, 1939), a person who 
is supposed to do an activity over and 
over again tends to perform the repetition 
as a secondary activity on a peripheral 
level. Activities such as writing may be 
considered as an overlapping of two ac- 
tivities, namely, (1) conveying à certain 
meaning, (2) writing symbols, The first has 


the nature of a steadily progressing action, 
the second that of a repetition. The ve- 
locity of becoming satiated depends upon 
the relative potency of the repetitive aspect 
of the activity. Writing a letter, there- 
fore, may lead more quickly to satiation 
in a child for whom writing is more diffi- 
cult, Similarly, walking or other activi- 
ties which usually have very low potency 
for the adult may soon lead to satiation in 
the child (see p. 825). 


DECISION 
A situation of choice can be viewed as 
an overlapping situation. The person be- 


State of indecision, 


Ficure 21. 


81 and S2, the two possibilities with the cor- 
responding goals G! and G?; D, a region of 
making a decision. 


ing in the process of making a decision D 
(Figure 21) usually alternates between see- 
ing himself in a future situation corre- 
sponding to the one and to the other pos- 
sibility (St and S*). In other words, the 
potency of the various possibilities fluctu- 
ates. When a decision is reached, one of 
these situations acquires the dominant po- 
tency permanently. In a choice between 
activities of different degrees of difficulty, 
the decision is influenced by the proba- 
bility of success or failure on each task. 
Escalona (1940) has shown that this proba- 
bility is equivalent to the potency of the 
corresponding future situation. 

The decision time increases also, the 
more the opposing forces are equal in 


94 BEHAVIOR AND DEVELOPMENT AS A FUNCTION OF TOTAL SITUATION 


strength (Barker, 1942). B. A. Wright 
(1942a, 19426) found, in a study of altru- 
istic and egoistic choices, that eight-year- 
old children whose choices were all either 
altruistic or egoistic arrived at a decision 
more quickly than those who made some- 
times the one type of choice and some- 


The decision time is longer in choices be- 
tween two negative than between two posi- 
tive valences (Barker, 1942). This latter 
fact derives from the different equilibria 
existing in the different constellations of 
forces (Lewin, 1938). Decision time shows 
great individual variations. Extreme deci- 
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Fiaure 22. Time of decision in various degrees of conflict. 


(Derived from “Altruism in 


Children and the Perceived Conduct of Others,” by B. A. Wright. Journal of Abnormal 
and Social Psychology, 1942, 37, 218-233.) 


times the other (Figure 22). Cartwright 
(1941), in experiments on discrimination 
of figures or of meaning, found the deci- 
sion time to be longest if the forces in op- 
posite directions were equal. Recently the 
theory has been elaborated and quantified 
by Cartwright and Festinger (1943). 
Decision time also increases with the 
importance of the decision (the valence of 
the goals). Jucknat (1937), in a study of 
the level of aspiration with children, and 
Barker (1942), in a study of choices be- 
tween more or less agreeable or disagree- 
able foods, found that the choice time in- 
ereases with the intensity of the conflict. 


sion-retardation is typical of certain types 
of depression (Escalona, 1940; Deri, 1943). 


IMMEDIATE SITUATION AND BACKGROUND 

The influence which the background of 
a situation has on behavior can be under- 
stood as an overlapping of an immediate 
situation and of the situation at large 
(Barker, Dembo, Lewin, 1941). A back- 
ground of frustration decreases construc- 
tiveness of play even if the play itself is 
not hampered from the outside. The 
amount of regression increases with in- 
creasing potency of the background of 
frustration (Figure 2). 
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Sheffield (1937) and others report cases 
where school work was greatly changed by 
a change of the home background. 


THE EFFECT OF THE GROUP ON THE INDI- 
VIDUAL. THE MARGINAL CHILD 

The effect of group belongingness on the 
behavior of an individual can be viewed as 
the result of an overlapping situation; One 
situation corresponds to the child's own 
needs and goals; the other, to the goals, 
rules, and values which exist for him as & 
group member. Adaptation of an indi- 
vidual to the group depends upon the 
avoidance of too great a conflict between 
the two sets of forces (Lewin, 1938). 

A child usually belongs to 4 great num- 
ber of groups, such as his family, the 
school, the church, friends. Within the 
family he may belong to à subgroup con- 
taining him and his closest sibling. The 
effect of the various groups, particularly 
whether or not the child is ruled by the 
ideology and values of the one or the other, 
depends on the relative potency of these 
groups at that time. Schanck (1932) has 
found that the influence of publie or pri- 
vate morale is different at home and in 
the church, In school children, the tend- 
ency to cheat changes with the social set- 
ting (Hartshorne and May, 1929). 

Many conflicts in childhood are due to 
forces corresponding to the various groups 
to which the child belongs. Such conflicts 
are particularly important for children in 
marginal positions, that is, for children 
who are standing on the boundary between 
two groups. One example is the adoles- 
cent who no longer wants to belong to the 
children’s group but who is not yet fully 
accepted by the adults. Uncertainty of 
the ground on which the child stands leads 
to an alternation between the values of the 
one and of the other group, to a state of 
emotional tension, and to a frequent fluctu- 
ation between overaggressiveness and over- 


timidity (Lewin, 1939). The degree to 
which such adolescent behavior is shown 
depends upon the degree to which children 
and adolescents are treated as separate 
groups in that culture (Benedict, 1934; 
Reuter, 1937). 

A similar effect of marginality can be 
observed in regard to other types of 
groups. Emotional tension is high in in- 
mates of reformatory schools as a result of 
the marginal position of these children be- 
tween the criminal and the “honest citi- 
zen” (Kephart, 1937). Emotional tension 
diminishes when the child accepts his be- 
longingness to a definite group. A decrease 
in emotionality was observed in those in- 
mates who accepted their belonging to the 
criminal class. Marginality is an important 
problem for the crippled or the otherwise 
handicapped child (Bartós, 1932; Dresd- 
ner, 1933). Shaw et al. (1929) have shown 
the influence of residing in marginal sec- 
tions of a city on criminality of children. 
Marginality raises important problems for 
children belonging to minority groups, such 
as Negroes or Jews (Lewin, 1940b; Frazier, 
1940). The effect, in many respects, is 
similar to that typical of the adolescent. 


FACTORS DETERMINING THE FIELD 
AND ITS CHANGE 


In the preceding section we have dis- 
cussed the results of the cognitive struc- 
ture and of certain constellations of forces 
on behavior. We shall now discuss factors 
which determine the constellation of forces. 
This second problem is equivalent to the 
question of how one part or aspect of the 
life space depends upon other parts or 
aspects. Of course, both problems are in- 
terrelated since any behavior resulting from 
a certain situation alters the situation to 
some degree. We shall here limit our dis- 
cussion to problems related to needs. They 
refer to the relation between the state of 
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that region in the life space which repre- 
sents the person and the psychological 
environment, 


Need, Force Fields, and Cognitive 
Structure 


NEED AND VALENCE 

During the development of the child, 
needs are constantly changing in intensity 
and degree of differentiation. The so-called 
crises of development are periods of par- 
ticularly important or particularly quick 
changes in needs (Dimock, 1937; Bühler, 
1939). In addition, there is a change of 
needs in briefer periods corresponding to 
the states of hunger, satiation, and over- 
satiation, 

Needs have the character of “organizing” 
behavior. One can distinguish a hierarchy 
of needs (Allport, 1937; Murray, 1938; 
Barker, Dembo, Lewin, 1941). One need 
or a combination of several needs may set 
up derived needs (quasi-needs) equivalent 
to specific intentions. 

Needs are closely related to valences. 
What valence a certain object or activity 
[Va(G)] has depends partly upon the na- 
ture of that activity (G), and partly upon 
the state of the needs [¢(@)] of the per- 
son at that time [Va(G) = F(G, t(G))]. 
An increase in the intensity of need (for 
instance, the need for recreation) leads 
to an increase of the positive valence of 
certain activities (such as going to the 
movies or reading a book) and to an in- 
crease in the negative valence of certain 
other activities (such as doing hard work). 
Any statement regarding change of needs 
can be expressed by a statement about cer- 
tain positive and negative valences. 

As a result of the increase in positive 
valence which accompanies the state of 
hunger of a particular need, areas of activ- 
ities which are negative or on a zero level 


when the need is satiated acquire a positive 
valence. The hungrier person is usually 
satisfied with poorer food (D. Katz, 1937). 
The valence of an activity is related to 
its consummatory value for satisfying the 
need. Not all activities, however, which 
have positive valence also have satisfaction 
value in case of consumption; on the other 
hand, activities with no or even negative 
valence may have satisfaction value. Va- 
lence and satisfaction value should, there- 
fore, be clearly distinguished. It is sur- 
prising how frequently valence and value 
actually go hand in hand. D. Katz (1937) 
reported an increase in the valence of foods 
which contain minerals for which deficien- 
cies had been established in chickens. 
When the deficiency was removed the 
valence again decreased. Similar results 
have been claimed for children, Experi- 
ence may change the valence as well as 
the meaning which an activity has for the 
child. The child has to make many im- 
portant decisions (for instance, in regard 
to occupation) on the basis of the valence 
of an activity rather than on the basis of 
clear knowledge of its satisfaction value. 


NEED AND COGNITIVE STRUCTURE 

The cognitive structure of the life space 
is influenced by the state of the needs. 
Murray (1938) found that faces of other 
people appear more malicious to children 
in a state of fear than normally. Stern 
and MacDonald (1937) found that pictures 
without definite meanings will be seen ac- 
cording to the mood of the child, 

The effect which a need has on the struc- 
ture of the life space depends upon the 
intensity of the need and upon the fluidity 
of the related areas of the life space. 
Dembo (1931) found hallucination-like wish 
fulfillments in highly emotional situations. 
If the visual field is sufficiently fluid, its 


SATISFYING A NEED 


947 


structure may be considerably changed by 
intention (quasi-need) (Gottschaldt, 1926; 
Lewin, 1935). Levels of irreality, being 
more fluid than the level of reality, are, 
consequently, more easily influenced by 
both wishes and fears. This is the reason 
why dreams and daydreams mirror the 
needs of the child. This also explains why, 
in fantasy and dreams, needs may come 
into the open which are kept from “public 
life” by social taboos. 

Sliosberg (1934) has shown that the 
meaning of objects and events is more fluid 
in play than in nonplay situations. The 
so-called play technique (Homburger, 1937; 
Erikson, 1940) and other projective meth- 
ods (Murray, 1938) make use of this 
greater flexibility of play to study the 
deeper desires and suppressed wishes of 
children. (It should be mentioned, how- 
ever, that play frequently mirrors the ac- 
tual home situation rather than the wishes 
and fears of the child.) 

Needs affect the cognitive structure not 
only of the psychological present but, even 
more, of the psychological future and 
past. This is particularly important for 
the level of aspiration (see p. 830). If the 
effect of the needs on the psychological 
future is particularly great, one speaks of 
an unrealistic person. One form of the in- 
fluence of needs on the structure of the 
psychological past is called rationalization ; 
other forms are repression and lying. The 
lying of the child in the first years of life 
seems frequently to have the nature of an 
actual change of the psychological past in 
line with the child’s needs. 

There are great individual differences 
(Davidson and Klopfer, 1938) in the way 
in which a child sees ink blots (Rorschach 
test). Unstable problem children are more 
likely to be carried away by wishes and 
fears than the average child as a result of 
their greater fluidity. 


Satisfying a Need 


A need may be satisfied either by reach- 
ing the desired goal or by reaching a sub- 
stitute goal. 


THE EFFECT OF SATISFIED AND UNSATIS- 
FIED NEEDS. SATISFACTION THROUGH 
REACHING THE ORIGINAL GOAL 

The intention to carry out a certain ac- 
tion is equivalent to the creation of a 
quasi-need (Lewin, 1935). As long as that 
need is not satisfied, a force corresponding 
to the valence of the goal region should 
exist and lead to an action in the direction 
of that goal (Lewin, 19402). 

Ovsiankina (1928) studied the resump- 
tion of interrupted activities. She found 
a high tendency to resume the task (about 
80 per cent) if the inner goal of the per- 
son was not reached. In some cases, after 
resumption, the person stopped as soon as 
a substitute satisfaction was reached. The 
frequency of resumption depends upon the 
nature of the task (it is high for tasks 
with a definite end as against continuous 
tasks) and upon the attitude (need) of the 
subject. Children between nine and eleven 
showed a percentage of resumption (86 
per cent) similar to that of adults. Chil- 
dren who had the attitude of being exam- 
ined and of strict obedience showed little 
resumption owing to the lack of involve- 
ment; they were governed mainly by in- 
duced forces (see p. 808). E. Katz 
(1938), in a study of resumption of inter- 
rupted activities on nursery school chil- 
dren, found practically the same frequency 
of resumption as Ovsiankina (88 per cent). 
Differences of intelligence, within the nor- 
mal range, did not affect the resumption 
significantly. 

The tendency to resume is not dimin- 
ished if the unfinished work is out of sight 
(Ovsiankina, 1028). On the other hand, 
the presence of uncompleted work of an- 
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other person does not lead (or extremely 
seldom leads) to spontaneous completion in 
adults (Ovsiankina, 1928) or in children 
(Adler and Kounin, 1939). Both results 
indieate that the state of the need of the 
child is decisive for resumption. Such a 
need might be instigated if the child be- 
comes sufficiently involved through watch- 
ing another person doing the work. (The 
results of Rosenzweig [1933] with children 
of various ages differ somewhat from those 
of E. Katz and Adler and Kounin. These 
differences are probably due to factors pe- 
culiar to his situation.) 

The forces in the direction of the goal 
which correspond to a need can be ob- 
served in thinking as well as in action. 
Zeigarnik (1927) studied the effect of quasi- 
needs on the tendency to recall. She found 
the quotient of the recollection of uncom- 
pleted to completed tasks to be 1.9 for 
adults and 2.5 for children between five 
and ten years old. This quotient, like the 
frequency of resumption, depends on the 
degree of involvement of the subject, The 
difference between children and adults is 
probably due to a greater involvement of 
the children in the particular type of ac- 
tivity and to a more immediate dependence 
of thinking upon the valences. Zeigarnik 
found that certain types of unintelligent 
children are particularly persistent in their 
tendency to come back to the unfinished 
tasks, whereas easily distractable children 
show a low quotient. 

Marrow (1938) investigated the effect 
of praise and condemnation in a competi- 
tive situation on the Zeigarnik quotient. 
He found that in both cases it rises. This 
indicates that the strength of the force in 
the direction of spontaneous recollection is 
a function of the intensity of the need. 
When the subject was told that he would 
be interrupted as soon as the experimenter 
saw that he could complete the activity 
successfully, the quotient was slightly be- 


low one. The findings of Marrow and 
Zeigarnik show that the decisive factor for 
the release of the need tension is the reach- 
ing of the individual’s goal rather than the 
finishing of the work as such. Experi- 
ments by Schlote (1930), Sandvoss (1933), 
and Pachauri (1935) generally substantiate 
Zeigarnik’s findings. 

Rosenzweig (1933) studied the Zeigarnik 
quotient under conditions where the inter- 
ruption created a feeling of failure. Some 
children recollected more unfinished, others 
more finished, tasks. The latter children 
had a higher average rating on pride. In 
Rosenzweig’s setting, the force in the direc- 
tion of recalling a task, which is due to the 
need tension, is counteracted by a force 
away from this task, which is due to the 
negative valence of failure. For the chil- 
dren who show a high rating in pride, this 
negative valence should be higher, thus 
producing Rosenzweig’s results. 


SUBSTITUTE SATISFACTION 


The term substitution has been intro- 
duced into psychology by Freud (1916). 
Frequently one activity is called a substi- 
tute for another if they show similarity. 
However, as any two types of behavior 
show some kind of similarity, this ter- 
minology is misleading. Functionally, sub- 
stitution can be linked either to the valence 
of an activity or to its satisfaction value. 

Substitute Value, Similarity, and Degree 
of Difficulty. Lissner (1933) studied the 
value which one activity has for satisfying 
a need originally directed toward another 
activity by a technique of resumption. 
The substitute value is measured by the 
amount of decrease in resumption of the 
interrupted original activity after a sub- 
stitute activity has been completed. The 
substitute value increases (1) with the de- 
gree of similarity between the original and 
the substitute activity and (2) with the 
degree of difficulty of the substitute ac- 
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tivity. The latter factor seemed to be re- 
lated to the higher level of aspiration cor- 
responding to a more difficult task. 
Substitution on Fantasy Level. If reach- 
ing the original goal (for instance, that of 
attacking another person) is hindered, fre- 
quently a substitute action on the level of 
fantasy or talk can be observed (Doob and 
Sears, 1939). Freud views the dream in 
part as such a substitute activity. Have 
these substitute activities substitute value? 
Mahler (1933), using as her subjects chil- 
dren six to ten years old, has studied the 
substitute value of finishing an interrupted 
activity by talking or thinking instead of 
acting. She, too, measured substitute value 
by the decrease of the frequency of re- 
sumption, On the average, the substitute 
value (2.3) for finishing by action was con- 
siderably higher than for finishing by talk- 
ing (1.2). (Little difference was found 
between children and adults.) For some 
activities, such as figuring, however, finish- 
ing by talking had a high substitute value. 
According to Mahler, the same factor 
which determines the substitute value of 
actions is decisive for the substitute value 
of talking, namely, whether or not the in- 
dividual’s goal is reached. For problem 
tasks the intellectual solution js decisive; 
therefore, talking can have a very high 
substitute value. For realization tasks the 
building of a material object (such as mak- 
ing a box) is the goal; therefore, talking 
has practically no substitute value. Think- 
ing through an activity had no measurable 
substitute value for realization or problem 
tasks, This finding indicates that fre- 
quently a condition for satisfaction value 
is the creation of a social fact (letting 
another person know). “Magic” solutions 
performed in a “make-believe” manner 
seemed to have a certain amount of sub- 
stitute value, but only if the subject had 
accepted the magical nature of the situa- 


tion. This was accepted more readily by 
children than by adults. 

Substitute Value and Cognition. Adler 
(1939) studied the relation between certain 
cognitive processes and substitute value at 
three age levels (seven to ten years chrono- 
logical age). After interruption of the 
original task, the child had to finish a 
second task which was physically identical 
to the interrupted one. For the younger 
children, building a house for Mary had no 
substitute value for building a like house 
for Johnny, although these children were 
able to see the similarity of the two ac- 
tivities. For older children, too, the sub- 
stitute value was low in a situation which 
favored the “concrete attitude” (that is, 
viewing each house as specifically related 
to Mary or Johnny). If, however, a cate- 
gorical attitude (that is, if house-building 
as such) was stressed, the two activities 
showed considerable substitute value in the 
older children. For the younger children, 
the substitute value was low even in the 
“categorical” situation. 

Theoretically, the substitute value of one 
activity for another depends upon a com- 
munication between the two underlying 
need systems in such a way that satisfying 
the one also satisfies the other. The results 
of Lissner, Mahler, and Adler indieate that 
this communication depends partly on the 
cognitive similarity of the activities, and 
this in turn on the nature of the situation 
and the developmental state of the person. 
These results are in line with the findings 
that the more primitive person is more con- 
crete-minded (Gelb and Goldstein’s [1924] 
work on patients with brain lesions; H. 
Werner’s [1940a, 19400] findings con- 
cerning the increase of “objectivation and 
abstraction” during development; Weigl’s 
[1941] experiments on children; common 
observations of feeble-minded). They sup- 
port Vigotsky’s (1934) theory that “situa- 
tional” thinking precedes the “abstract, 
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conceptual" thinking in the development 
of the child. The relatively high age (ten 
years) at which the “categorical situation" 
became effective in Adler's experiment in- 
dieates, in addition, that the mere ability 
to see abstract similarities does not neces- 
sarily have sufficient weight to establish 
substitute value for needs. 


SUBSTITUTE VALENCE IN PLAY AND NON- 
PLAY SITUATION 

If reaching a goal, that is, satisfying a 
need in a particular way, is hindered, 
spontaneous substitute goals may arise. 
Students who were unsuccessful in their 
attempts to throw rings over a bottle were 
found to throw them over near-by hooks 
(Dembo, 1931). Such spontaneous substi- 
tute actions, according to Dembo, have 
frequently no permanent substitute value. 
Instead of satisfying, they seem only to 
heighten the emotional state, ‘This indi- 
cates that activities which appeal as sub- 
stitutes, that is, which have substitute 
valence, do not need to have satisfaction 
value. We have mentioned a similar dis- 
crepancy between valence and value in or- 
dinary consumption, 

Sliosberg (1934) studied substitute va- 
lence with children between three and six 
years in play and in a serious situation. 
In a serious situation, children would not 
accept make-believe candy (cardboard) for 
a piece of chocolate if the make-believe 
candy was offered after they had started 
to use real chocolate. If the make-believe 
candy was offered from the beginning, 17 
per cent of three- and four-year-old chil- 
dren accepted it and treated it in a gesture- 
like way as real candy. Also, make-believe 
scissors were accepted (in 15 per cent of 
the cases) for real ones only if they were 
offered before the real ones, 

In a play situation, the children ac- 
cepted the make-believe chocolate or scis- 
sors in almost 100 per cent of the cases 


(some of them even started to chew the 
chocolate cardboard). If the make-believe 
object was introduced without relation to 
the particular play at hand, the percentage 
of acceptance decreased slightly to 75. The 
child was less ready to accept the substi- 
tute object if the related need was in a 
state of greater hunger. 

Important for the acceptance or refusal 
of a substitute is the plasticity of the 
meaning of the object and of the situation. 
A toy animal has a more fixed meaning 
than a pebble or a piece of plasticene and 
is, therefore, less likely to be accepted as 
a substitute for something else. The ac- 
ceptability of substitutes depends more on 
the plasticity of meaning of the substitute 
object than on that of the original object. 
That substitutes are more readily accepted 
in play is due to greater plasticity of play 
in respect to social róles, to the child's own 
position and goals, and to the meaning of 
objects. 


Changes of Needs and Goals 


The emergence of a substitute valence 
can be viewed as one example of a change 
of needs or valences. How needs arise ir 
the long-range history of a person and in 
momentary situations is one of the basic 
problems of child psychology, New needs, 
or, more correctly, a change in needs, may 
result from a great variety of circum- 
stances (Murray, 1938). A child may find 
out that his friend thinks highly of certain 
actions and he then comes to value them 
himself. A change in a social setting, such 
as attending a children’s party, may sig- 
nificantly change the needs of the child in 
regard to his table manners, Reaching a 
goal, as well as not reaching it, may change 
the valenges in a momentary or perma- 
nent way. During development, new needs 
may arise by way of differentiation from 
the previous ones, Behavior in a specific 
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situation usually results from a combina- 
tion of several needs; in this way, a “de- 
rived need" for this behavior may arise. 
Such a derived need may be kept de- 
pendent upon the source needs or may 
become functionally autonomous (Allport, 
1037). Some needs seem to die gradually 
in various periods of the life history of 
the individual. 

Generally speaking, needs may be 
changed by changes in any part of the 
psychological environment, by changes of 
the inner-personal regions, by changes on 
the reality level as well as on the irreality 
level (for instance, by a change in hope), 
and by changes in the cognitive structure 
of the psychological future and of the 
psychological past (Lewin, 1942). ‘This is 
well in line with the fact that the total 
life space of a person has to be considered 
as one connected field. The problem of 
emergence of needs lies at the crossroad of 
cultural anthropology, developmental psy- 
chology, and the psychology of motivation. 
Its investigation has been hampered by 
premature speculative attempts to system- 
atize needs into a few categories. In the 
following pages we shall discuss a few of 
the related questions. 


RESTRAINING FORCES AFFECTING NEEDS 
Giving Up. Persistence. We have scen 
(p. 813) that a failure to reach a certain 
goal may increase the negative valence of 
the obstacle until the constellation of forces 
is changed in such a way that a person 
will withdraw temporarily or finally. This 
withdrawal is frequently accompanied by 
an open or concealed conflict which may 
show itself in aggressiveness. The with- 
drawal can, however, go hand in hand with 
a full acceptance of the inaccessibility of 
the goal. This is equivalent to an actual 
giving-up: The inaccessible region ceases 
to be an effective part of the life space. 
If the child reaches a state where the in- 


accessibility becomes a “matter of fact,” he 
is no longer in a state of frustration or 
conflict. 

What is usually called persistence is an 
expression of how quickly goals change 
when the individual encounters obstacles. 


Experiment 


Ficurr 23. The effect of success, encourage- 
ment, substitution, and failure upon persist- 
ency. , success with concomitant en- 
couragement; ——-—, success; ————, substi- 
tute success; +-+-++, failure. (From Dy- 
namic Theory of Personality, by K. Lewin. 
New York: McGraw-Hill, 1935, 253. By 
permission of the publisher.) 


Fajans (1933) found previous failure to 
decrease persistence in one- to six-year-old 
children when they were again confronted 
with the same type of difficulty. Success 
led to a relative increase in persistence 
(Figure 23). When the same task was re- 
peated, a combination of success and praise 
increased persistence 48 per cent, a success 
alone 25 per cent; a substitute success led 
to a decrease of 6 per cent, failure to a 
decrease of 48 per cent. Similar effects of 
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praise and failure were found by Wolf 
(1938). We have seen that such a change 
in goals depends on the change in the cog- 
nitive structure and on individual differ- 
ances (Wolf, 1938) which can be observed 
even in the infant (Fajans, 1933). These 
experiments indicate that the velocity with 
which these goals change depends, in ad- 
dition, upon the psychological past and 
the social atmosphere. Jack (1934) and 
Keister (1936) found that it is possible to 
change the reaction of nursery school chil- 
dren to failure through proper training. 
The increase of persistence and the de- 
crease of rationalization and of emotional 
and destructive reactions ‘showed a certain 
amount of transfer to different areas of 
activity. 

Difficulties Intensifying Needs. H. F. 
Wright (1937) has shown in experiments 
with adults and children that a difficulty 
may increase the need for an object behind 
a barrier. Children, like adults, will prefer 
a goal which is more difficult to reach, pro- 
vided that the barrier is not too strong 
and that both goal objects are not fully 
identical. This preference is observed if 
the object itself has the nature of a goal, 
but not if it is merely a means, For in- 
stance, the child will prefer (everything 
else being equal) a toy which is slightly 
more difficult to reach. If, however, he 
has to choose between two tools with 
which to get the same object, he will pre- 
fer that tool which is easier to reach. 
Wright’s investigations indicate that the 
so-called law of parsimony (using the 
easiest way) holds only for psychological 
means, but not for ends. This latter fact 
is closely related to the problem of the 
level of aspiration (see p. 830). 


PSYCHOLOGICAL SATIATION 

One can distinguish in regard to all or 
most needs a state of hunger, of satiation, 
and of oversatiation. These states corre- 


spond to a positive, a neutral, and a nega- 
tive valence of the activity regions which 
are related to a particular need. Karsten 
(1928), in experiments with college stu- 
dents, has studied the effect of repeating 
over and over again such activities as 
reading a poem, writing letters, drawing, 
and turning a wheel. She found the main 
symptoms of satiation to be (1) small 
variations; (2) large variations; (3) the 
breaking-up of larger units of actions into 
smaller parts, loss of meaning; (4) mis- 
takes, unlearning; (5) fatigue and similar 
“bodily” symptoms. 

These results provide one more reason 
for revising the older theories which ex- 
plain the genesis of larger units of actions 
in terms of associations between smaller 
units established through repetition. Repe- 
tition may lead to the combining of smaller 
units of action into larger ones, but suffi- 
cient repetition will break up larger units. 
This involves, in case of meaningful mate- 
rial such as poems or sentences, a destruc- 
tion of the meaning, A similar disintegra- 
tion may also occur for the situation as a 
whole. 

Satiation occurs only if the activity has, 
psychologically, the character of an actual 
repetition, of marking time as opposed to 
making progress. If the character of mak- 
ing progress can be maintained, the usual 
symptoms of satiation will not appear. 

Psychological satiation frequently leads 
to muscular fatigue or such bodily symp- 
toms as hoarseness. It is frequently the 
main cause of “fatigue” in children. Like 
hysterical symptoms, these bodily symp- 
toms cannot be eliminated by voluntary 
effort, although they are caused by psy- 
chological factors and may disappear with 
the transition to other activities even 
though the new activity makes use of the 
same muscles in practically the same way. 
Imbedding an activity in a different psy- 
chological whole so that its meaning is 
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changed has praetieally the same effect in 
satiation as shifting to a different activity. 
The superiority of the method of learning 
to read and write whole sentences or words 
rather than single letters is based partly 
on the fact that the former method is less 
likely to lead to satiation. The good 
primer is careful to repeat the same words 
in such a way that they are imbedded in 
somewhat different wholes, and that a 
“progress of meaning" rather than actual 
repetition occurs. 

Repetition not only changes the needs 
related to the activity which is carried out, 
but usually also affects the needs related 
to psychologically similar activities, by 
way of cosatiation. 

The velocity of satiation (that is, how 
quickly repetition leads to a change in 
needs) depends, according to Karsten, 
mainly upon (1) the nature of the activity 
(particularly the size of its units of ac- 
tion), (2) the degree of centrality, and (3) 
the individual character and state of the 
person. Pleasant as well as unpleasant 
activities are more quickly satiated than 
neutral activities which in other respects 
are equivalent. Giving more attention to 
an activity (without changing its meaning) 
seems merely to quicken satiation. Freund 
(1930) found that the velocity of satiation 
of minute tasks is greater during men- 
struum. All three results can be inter- 
preted as indicating that the velocity of 
satiation increases with the centrality of 
the activity. Frequently a person tries to 
avoid satiation by doing the activity in a 
peripheral manner. Automatic activities 
such as breathing or walking do not be- 
come satiated if they are not carried out 
consciously as mere repetition. The effect 
of primary and secondary aspects of an 
activity can be handled with the concept 
of relative potency (see p. 816). 

Children, in line with their lesser degree 
of differentiation, are likely to be involved 


in an activity with their whole person. 
The velocity of satiation should, therefore, 
vary inversely with mental age. Experi- 
mental results seem to confirm this expec- 
tation, although they are not univocal 
(Lewin, 1935; Wolf, 1938). The apparent 
divergence of findings is probably due to 
the fact that child psychology treats the 
problems of satiation under the title of 
persisting or perseverant behavior and that 
the term persistence is used to refer to 
dynamically rather different situations (for 
instance, persistence in overcoming an ob- 
stacle and persistence in carrying on an 
activity without an obstacle). Shacter 
(1933) found satiation time to be longer 
for a complex task than for a simpler one, 
without much age difference between 
three-, four-, and five-year-old children. 

Wolf (1938) studied satiation in situa- 
tions of praise, competition, and of no in- 
centive with children of four and six years, 
making a careful analysis of the individual 
cases. She found the individual goal of 
the child to be of primary importance and 
this goal to depend upon the level of 
aspiration (see p. 830). 

Kounin (1939) compared the satiation 
and cosatiation of normal 7-year-old chil- 
dren with 12- and 30- to 40-year-old 
feeble-minded persons of the same mental 
age. He found (Figure 24) that the veloc- 
ity of satiation (drawings of different pat- 
terns) decreased with increasing age. The 
younger child shows greater cosatiation in 
spite of the small number of repetitions 
required for satiating an activity. In other 
words, the velocity of satiation and the 
degree of cosatiation decrease with chrono- 
logical age even if mental age is kept con- 
stant. Kounin (1939) and Seashore and 
Bavelas (1942) found about the same 
symptoms of satiation in children which 
Karsten has described with adults. 
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The phenomena of satiation indicate (1) 
that there is a close relation between ac- 
tivities and needs, and (2) that an activity 
can be viewed as a consumption which 
changes the underlying need and, there- 
fore, the positive valence of the activity 
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into a negative one. As a result of this 
consumption the valence of “similar activi- 
ties” also becomes negative, whereas cer- 
tain different types of activities acquire an 
increasingly positive valence. 

A satiated or oversatiated need, after a 
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lapse of time, frequently changes back into 
a state of hunger. The conditions of these 
changes need investigation. 


INTENTION 4 

The effect of an intention can be viewed 
as the setting-up of a quasi-need (Lewin, 
1935), A quasi-need is dynamically equiva- 
lent to other needs in that it tends to 
create actions in the direction of satisfying 
the need with or without the presence of 
a corresponding goal object. Intentions 
are made, as a result of a given time per- 
spective, to secure a certain behavior in 
the future which is expected to bring nearer 
the fulfillment of one or of several needs. 
The newly established quasi-need usually 
remains dependent on these source needs, 

Experiments of Birenbaum (1930) show 
that the tension level of such a quasi-need 
depends upon the tension level of the more 
inclusive set of needs of which this quasi- 
need is a part. An intention will be “for- 
gotten,” that is, not carried out, if these 
source needs have been satisfied in the 
meantime, or if the state of the person as 
a whole has become one of high general 
satisfaction. 
NEEDS AS PART OF MORE INCLUSIVE NEEDS. 

GoaL STRUCTURE 

It has been stated that goals or other 
valences are closely related to needs. 
Changes of goals depend largely upon the 
interdependence of needs. Needs may be 
interdependent in different ways. (a) 
Two or more needs can be in communica- 
tion so that their need tensions vary con- 
comitantly. As we have seen, such rela- 
tion is important for the problem of sub- 
stitution. (b) The interdependence be- 
tween needs can be one of ruling and being 
ruled. For instance, quasi-needs which 
correspond to intentions are induced by 
ruling needs. In both cases of interde- 


pendence, the need becomes a part of a 
more inclusive need system. 

We have discussed the effect of comple- 
tion and noncompletion in regard to sat- 
isfying or not satisfying the need behind 
an action. We shall discuss now the effect 
of those actions on the setting-up of new 
goals. 

Maturity of Aspiration. To a child of 
six months, lying on his stomach and try- 
ing to reach a rattle, it seems to make no 
difference whether he finally reaches the 
rattle as the result of his own effort or 
whether the rattle is brought within his 
reach by someone else, ‘The child will be 
satisfied both ways. A child of three, try- 
ing to jump down from the third step, may 
refuse help. He will not be content unless 
he has reached certain results by his own 
effort. The very young child seems to 
know only satisfaction and dissatisfaction 
but not success and failure. In other 
words, he has needs and goals but not yet 
a level of aspiration. 

We speak of aspiration in regard to an 
action if the result of this action is seen 
as an achievement reflecting one’s own 
ability; if, in addition, different degrees of 
difficulty can be distinguished, we speak of 
a level of aspiration, The level of aspira- 
tion is of basic importance for the conduct 
of human beings and influences most of 
their goal-seeking. In this connection we 
have the paradox that the individual may 
prefer something more difficult to some- 
thing more easy. 

Fales (C. Anderson, 1040) has studied 
the development, over a period of six 
months, of aspiration in two- to three- 
year-old children. She observed such ac- 
tivities as putting on and removing snow 
suits. Refusing help is probably the best 
behavioral symptom for the existence of 
an aspiration in regard to an activity. 
Such insistence on independence indicates 
that one’s own action has become a part 
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of the goal. Observing manipulations of 
various degrees of diffieulty (such as open- 
ing the zipper, getting an arm out of the 
coat, hanging the cap on the hook), she 
found that children at this age have an 
aspiration only in regard to particular ac- 


grees of “maturity of aspiration,” corre- 


sponding to different types of goals and 
procedures in attaining them at various 
age levels. C. Anderson (1940) developed 
a scale of maturity of aspiration for chil- 
dren between two and eight years, using 
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Ficur# 25. Development of aspiration as a function of difficulty of task, training, and praise. 

(From an incomplete study by Fales, quoted in The Development of a Level of Aspiration 

in Young Children, by C. Anderson. Unpublished Ph.D. Dissertation, University of Iowa, 
1940.) 


Ordinate refers to per cent of refusal of help. 
of task. 


tivities. One of the determining factors is 
the ability of the child; he will not refuse 
help for activities definitely beyond his 
reach. As he becomes older or is better 
trained (Figure 25) an aspiration develops 
in regard to the more difficult actions. 
Fales also found that social situations or 
praise (Figure 25) facilitate the rise of an 
aspiration. This indicates that a social 
eomponent is important for aspiration 
from its earliest development. 

It is possible to distinguish different de- 


Numbers on abscissa refer to degrees of difficulty 


activities such as throwing a series of rings 
over a stick and knocking down tenpins 
with a ball. A child of eight will consider 
the series of five throws as one unit and 
will not, therefore, rethrow single rings 
which miss the stick before counting his 
score. Children of the youngest group 
(three years old) always pick up the single 
rings after missing the stick and rethrow 
them or place them directly on the stick 
(Figure 26). The youngest children do 
not hold to the rule of standing behind a 
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given place. These and other symptoms 
indicate that the development of a level of 
aspiration, the choosing of a goal of a par- 
ticular degree of difficulty, presupposes 
(1) that a number of goals are seen as 
subgoals within a larger goal structure, (2) 
that the action itself is conceived as a part 
of the goal, and (3) that the child under- 
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Ficure 26, Maturity of aspiration at three 
age levels and amount of regression in case 
of social pressure (reward situation). (From 
The Development of a Level of Aspiration 
in Young Children, by C. Anderson. Un- 
published Ph.D. Dissertation, University of 
Iowa, 1940.) 


The frequeney with which the child places 
the missed ring on a stick or rethrows the single 
ring instead of finishing the serles of rings is 
indicated. 


stands the meaning of rules and is ready to 
keep them. 

If pressure is brought to bear on a child 
by offering a reward, the level of aspira- 
tion (that is, the degree of difficulty 
chosen) will decrease. If a lowering of 
the level of aspiration is made impossible, 
the maturity of aspiration may regress 
(Figure 26); that is, a procedure is used 
which is characteristic of a younger age 
level. Regression of the maturity of as- 
piration can be observed in adults in emo- 
tional situations. 

Level of Aspiration. Level of aspiration 
has been defined (Hoppe, 1930) as the de- 


gree of difficulty of that task chosen as a 
goal for the next action. One may distin- 
guish two main problems: (1) under what 
condition the individual experiences success 
or failure and (2) what factors influence 
the level of aspiration. 

Conditions for the experience of success 
or failure. The experience of success or 
failure depends on the level of perform- 
ance within a frame of reference (Lewin, 
Dembo, Festinger, and Sears, 1944). This 
frame of reference can be the level of 
aspiration (that is, the goal which has been 
set for that action), the past performance, 
or the standards of a group. A feeling of 
success will prevail if a certain level, re- 
lated to the dominant frame of reference, 
is reached. What frame of reference will 
be dominant depends upon a number of 
factors, one of which is the tendency to 
avoid the feeling of failure. 

It has been shown (Gould, 1939; P. Sears, 
1940; Festinger, 1942) that to avoid the 
feeling of failure after a poor performance 
the frame of reference is frequently shifted. 
Other ways to avoid failure are various 
forms of rationalization (Hoppe, 1930; 
Gould, 1939), such as blaming a poor in- 
strument for the shortcomings of the per- 
formance. In this way the link between 
performance and one’s own ability is cut, 
which is, as we have seen, one of the con- 
ditions for the phenomenon of aspiration. 

Jucknat (1937) distinguishes different 
intensities of the feeling of success and 
failure. They are to be related to the 
amount of diserepaney between goal and 
performance. This holds, however, only 
within the range of difficulties which is 
close to the boundary level of ability. 
“Too easy" and “too difficult” tasks do not 
lead to feelings of success and failure. 
This may be the reason why rivalry among 
siblings is less frequent when there are 
relatively great differences of age among 
them (Sewall, 1930). 
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'The relation between the feeling of suc- 
cess and failure, on the one hand, and the 
boundary of ability, on the other, is opera- 
tive only if other frames of reference, such 
as certain group standards, do not become 
dominant. The mentally retarded child 
might have permanently the feeling of 
failure in a group of children of high 
ability even though the tasks were actually 
far beyond the limit of his own ability. 

Case studies (Kanner, 1935) and experi- 
mental data (Fajans, 1933) show that 
change in group status (for instance, gain- 
ing recognition or love or being rejected 
by an individual or a larger group) is, in 
many respects, equivalent to success or 
failure. 

Factors determining the level of aspira- 
tion. After the experience of success or 
failure the person may either quit or con- 
tinue with a higher, equal, or lower level 
of aspiration, The difference between the 
level of aspiration for the new action and 
the level of past performance is called the 
“discrepancy” between level of aspiration 
and performance. (For details see Lewin, 
Dembo, Festinger, and Sears, 1944.) 

The factors determining a change in the 
level of aspiration are manifold. Jucknat 
(1937) found that with children from nine 
to fifteen and with adults the direction and 
the amount of the change in the level of 
aspiration depend upon the degree of suc- 
cess and failure (Figure 27). In addition, 
within a given series of tasks, the diserep- 
ancy is smaller for the same amount of 
success and greater for the same amount of 
failure the closer the previous level of per- 
formance comes to the extreme of the series 
of difficulties. 

The level of aspiration is much influ- 
enced by social factors. In a situation of 
competition it might be increased (J. D. 
Frank, 1935). The knowledge of group 
standards may affect the level of aspira- 
tion (Festinger, 1942). For instance, the 


discrepancy between aspiration and per- 
formance increases toward a higher level 
of aspiration if the person learns that his 
performance is below the standard of his 
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Ficure 27. Change in the level of aspiration 
as a function of (a) strength of the feeling 
of success and failure; (b) the relative diffi- 
culty of the previous level of performance. 
(From “Performance, Level of Aspiration 
and Self-consciousness,” by M. Jucknat. 
Psychologische Forschung, 1937, 22, 102. By 
permission of the publisher.) 
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own group or of a group which he con- 
siders to be lower. The discrepancy de- 
creases if the opposite conditions obtain. 
The level of aspiration is affected also by 
the degree of realistic judgment about one's 
own ability (J. D. Frank, 1935). P. Sears 
(1940) found the average positive diserep- 
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ancy (that is, the amount by which the 
level of aspiration exceeds past perform- 
ance) to be greater in children after failure 
than after success, indicating a greater de- 
gree of realism after success than after 
failure. 

For the same individual, the direction 
and amount of discrepancy seem to be con- 
stant to a certain degree for a number of 
activities (J. D. Frank, 1935; P. Sears, 
1940; Gardner, 1939). P. Sears (1940) and 
Jucknat (1937) found the discrepancy to be 
greater in children of poor standing than 
in children of good standing in school. The 
degree to which the level of aspiration in 
one activity affects the level of aspiration in 
another activity depends upon their simi- 
larity and upon how well previous experi- 
ence has stabilized the level of aspiration 
in these activities (Jucknat, 1937). The 
influence of success in one activity on the 
level of aspiration in another is slight if 
the child has clearly found out his ability 
in the latter. 

The level of aspiration is closely related 
to the time perspective with respect to 
both the psychological past and the psy- 
chological future. According to Escalona 
(1940), the level of aspiration at a given 
time depends upon the strength of the 
valence of success and failure and upon 
the probability of success at that time. 
By representing this probability as the po- 
tency of the future success or failure situa- 
tion, the basic facts concerning the level 
of aspiration can be understood (see Lewin, 
Dembo, Festinger, and Sears, 1944). 


Inpucep NEEDS. GROUP GOALS AND INDI- 
VIDUAL GOALS 

The needs of the individual are, to a 
very high degree, determined by social fac- 
tors. The needs of the growing child are 
changed and new needs induced as a result 
of the many small and large social groups 
to which he belongs. His needs are much 


affected, also, by the ideology and conduct 
of those groups to which he would like to 
belong or from which he would like to be 
set apart. The effects of the advice of the 
mother, of the demand of a fellow child, 
or of what the psychoanalyst calls super- 
ego, all are closely interwoven with socially 
induced needs. We have seen that the 
level of aspiration is related to social facts. 
We may state more generally that the cul- 
ture in which a child grows affects prac- 
tically every need and all his behavior and 
that the problem of acculturation is one of 
the foremost in child psychology. 

One can distinguish three types of cases 
where needs pertain to social relations: (1) 
the action of the individual may be per- 
formed for the benefit of someone else (in 
the manner of an altruistic act); (2) needs 
may be induced by the power field of an- 
other person or group (as a weaker per- 
son's obedience of a more powerful one) ; 
(3) needs may be created by belonging to 
a group and adhering to its goals. Ac- 
tually, these three types are closely inter- 
woven. 

Sources of Ideology. The frequency 
with which children named the teacher as 
a source for praise or scolding of behavior 
in school remained relatively constant from 
the fourth to the eighth grade in certain 
schools (Bavelas, 1942b). An individual 
classmate (as distinguished from the con- 
cept “children”) was frequently named as 
source for evaluation of behavior at the 
fourth grade (Figure 28); this frequency 
declined to zero at the eighth grade. The 
school superintendent was practically never 
named as source at the fourth grade (Fig- 
ure 28); he was named with increasing 
frequency later on, mainly as a source for 
scolding. 

Kalhorn (1944) compared positive and 
negative values (Figure 29a) and sources 
of values (Figure 29b) in Mennonite and 
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non-Mennonite children in rural areas. She 
found differences in the emphasis on such 
values as individual achievement and re- 
ligion. In both groups the parents are in- 
dicated by the children to have the most 
dominant influence as a source of values. 
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Fia. 28. Frequency with which an individual 
child and the school principal are given as 
source for praise or scolding of school con- 
duct at different grades. (From *A Method 
for Investigating Individual and Group 
Ideology,” by A. Bavelas. Sociometry, 1942, 
5, 376. By permission of the publisher.) 


The same conduct may have different psy- 
chological meaning in different cultures. 
For instance, going to church is linked with 
God as the source of approval by the Men- 
nonite children, with everyone by the non- 
Mennonite children. This indicates that 
church-going is primarily a religious affair 
with the former, a social affair with the 
latter. 

Egoism and Altruism. In an experiment 
by Moore (1931), children between the 


ages of two and three were asked to share 
orange juice with a companion who was 
seated beside the subject. Her results 
show wide individual differences and no 
correlation with the degree to which the 
child respects the rights of others as deter- 
mined by other methods. Hartshorne and 
May (1929) studied test situations in 
which service (altruism, cooperation) of 
the children could be observed. They 
claim that the tendency to serve is "spe- 
cific” rather than “general” in children be- 
tween ten and fourteen years (for a discus- 
sion of the problem of generality of traits 
see Allport, 1937). McGrath (1923), using 
a questionnaire technique, reports that an 
altruistie response to a hypothetical situa- 
tion inereases with age. Piaget (1932) 
orders his findings on the moral develop- 
ment of children in terms of two psycho- 
logically different moralities which are an 
outgrowth of two types of social relations: 
up to seven or eight years, there exists a 
social relation of unilateral respect in which 
the child is subjected to adult authority. 
Gradually a relationship of mutual respect 
is set up in which each member has a more 
equal part of the control. 

B. Wright (1941, 1942a, 19425) studied 
children in a situation where they had a 
choice of keeping a preferred toy or giving 
it to someone else. The other child (who 
was not present) was either someone un- 
known or a best friend. The five-year-old 
child was practically always egoistic; the 
eight-year-old child showed considerable 
altruism, and more so toward the stranger 
(58 per cent generous choices) than to the 
friend (23 per cent generous choices). 
When acting as an umpire between a friend 
and a strange child in distributing the toys, 
the five-year-old child favored the friend 
more frequently than the stranger. The 
eight-year-old favored the stranger more 
frequently than the friend. 
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Fiaurn 29. (a) Praised conduct. (b) Source for praise. (From “Studies in Topological and 

Vector Psychology: III. Values and Sources of Authority among Rural Children,” by J. 

Kalhorn. University of Towa Studies in Child Welfare, 1945, 20. By permission of the 
publisher.) 

(a) W, work area (work; Ch, chore; Iw, intensive work; Wpa, work for parents); S, social 

area (Ca ch, care of other children; Ghe, generalized help); M, morality area (S0 mo, social 

morality ; Rel, religion and virtues; Ob, obedience) ; I, individual area (Char, character; Ach, indi- 


vidual achievement; Cle, cleanliness). 
(b) P, parents (Mo, mother; Fa, father; M-F, mother and father; Pa, parents); A, authority 
(De, deity; Auth, authority); S, society (Hv, everybody; An-ch, another child; Pe-aff, person 


affected; Fam, family). 
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Theoretically, the altruistic or the ego- 
istic choice can be viewed as the result of 
the relative strength of forces acting on 
different regions of the life space and of 
the potency of various situations. In the 
life space of child C (Figure 30), a force 
fo, q acts on his own person in the direc- 
tion to à goal G. In addition, a force 
f&:, a exists in his life space, acting on the 
other child, Ot, in the direction of the same 
goal. (The situation permits only one per- 
son to obtain the goal.) This second force, 
főt, a, corresponds to the need of the 
other child as perceived by the child whose 
life space is represented and the readiness 
of the child C to back the goal of the child 
Ot, Formalistically speaking, the altruistic 
or egoistic choice depends on the relative 
strength of these two forces. According to 
Wright, the need of the other child is not 
perceived by the very young child. This 
may be the reason for the absence of co- 
operative play in the young child. With 
increasing age, the potency of the per- 
ceived need of the other child increases. 
Similarly, the potency of the outgroup in- 
creases relative to the potency of the in- 
group (friend). 

The greater altruism toward the stranger 
than toward the friend seems to be due 
partly to the fact that the child sees him- 
self in the position of a host toward the 
stranger, but not toward the friend, and 
that his ideology requires that he be hos- 
pitable. The children judged other people 
to be altruistic or egoistic to the same de- 
gree as they themselves were. A prelimi- 
nary study seems to indicate that adults in 
a similar setting are more egoistic than the 
eight-year-old child. 

Obedience and Social Pressure. In dis- 
cussing problems of conflicts we have seen 
that the force acting on a person in the 
direction of a goal might be counteracted 
by induced forces corresponding to the will 
of another person. In view of the relation 


between psychological forces and psycho- 
logical needs we can also speak of induced 
needs, The relation between two persons 
might be that of friends or that of enemies; 
the need of each would depend greatly on 
the power field of the other. 

Wiehe (Lewin, 1935) observed children 
between two and four years of age when 
a stranger entered the child’s room. He 
found the strength of the power field of 
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Ficure 30. The situation of altruism. (De- 

rived from The Development of the Ideology 

of Altruism and Fairness in Children, by 

B. A. Wright. Unpublished Ph.D. Disserta- 
tion, University of Iowa, 1942.) 


the stranger at a given moment to be in- 
fluenced by the physical position of both 
persons. The effect of the power field on 
the child increases with decreasing distance 
(see Figure 19). It is very high if the 
child is placed on the adult’s lap. The 
power field is weaker back of the stranger, 
or where the child cannot be seen, than in 
front of the stranger. In other words, the 
strength of the power field of one person 
on another differs for different areas. J. D. 
Frank (1944), in experiments with stu- 
dents, and Waring, Dwyer, and Junkin 
(1939) in experiments with nursery school 
children at the dinner table, also found the 
effectiveness of the power field for creating 
induced forces to be greater if the distance 
between the persons is smaller. 

Lippitt and White (1943), in experi- 
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ments with ten-year-old children, tested 
the effect of induced needs during the pres- 
ence and the absence of the inducing power 
field. They found that the amount of 
work output in an autocratic group atmos- 
phere dropped very decisively within a few 
minutes when the leader left the room. 
This was in contrast to a democratic group 
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Ficure 31. The effect of conflicting authori- 
ties on constructiveness. (From “Studies in 
Topological and Vector Psychology: III. 
The Effect of Conflicting Authority on the 
Child,” by C. E. Meyers. University of 
Iowa Studies in Child Welfare, 1944. By 
permission of the publisher.) 


atmosphere, where the work had been 
chosen and planned by the group itself, 
and where the work output was unchanged 
when the leader left. C. E. Meyers (1944) 
studied the effect of conflicting adult au- 
thority on children of nursery school age. 
He found that the opposing orders lower 
the children’s constructiveness of play very 
considerably (from 4% to 2% on his con- 
structiveness scale) (Figure 31). The child 
may stop action altogether (aside from self- 
manipulation similar to that described by 
MacDonald, 1940) if he does not find a 
way to follow the orders of both authori- 
ties. Even if the orders of both adults 
agree, too frequent interference with the 
child's play lowers his constructiveness 


somewhat. Negative commands were more 
damaging than positive commands, and 
vague commands more damaging than spe- 
cific ones. 

Induced needs which are opposite to own 
needs may lead to a permanent state of 
conflict which is more or less concealed. 
If such a conflict cannot be resolved by 
breaking the dominant power field (see p. 
814), the child may become aggressive to- 
ward less powerful persons. Lewin, Lip- 
pitt, and White (1939) found that, on sev- 
eral occasions, one of the children was at- 
tacked as a scapegoat in the autocratic 
group (Figure 32). 

Taking Over Foreign Goals. An induced 
need may slowly change its character in 
the direction of an own need. In other 
words, the person not only will follow or- 
ders but also “accept” them (in the mean- 
ing of taking them over). Waring, Dwyer, 
and Junkin (1989) have observed changes 
in this direction with nursery school chil- 
dren. 

Duncker (1938) studied changes in food 
preferences of children from two to five 
years of age, as affected by a story in 
which the hero abhorred one and enthusi- 
astically relished the other of two kinds of 
food. After the story, the children pre- 
ferred the hero's favorite food, although 
previously it had been unattractive to 
them. This effect decreased with time, but 
could still be detected after six days. 
Thompson (1940) studied the effect of 
prejudicial leadership on ten-year-old chil- 
dren. The leader set up an underprivi- 
leged minority within a group of children 
who originally had equal status. After a 
number of club meetings the children of 
the privileged majority continued to treat 
the rest of the children as underprivileged 
even when the leader left the room. This 
discrimination, however, was not so strong 
as in the presence of the leader. This 
shows both that the presence of the power 
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field of the leader has some influence and 
that the induced goals have been taken 
over in some measure. 

Lippitt and White (1943), in a study 
of autocratic, democratic, and laissez-faire 
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Horowitz (1936) found no prejudices 


against Negroes in white children under 


(From "Studies in Topological and Vector Psy- 


chology: I. An Experimental Study of the Effect of Democratic and Authoritarian Group 


Atmospheres,” by Ronald Lippitt. 


University of Iowa Studies in Child Welfare, 1940, 16, 


165. By permission of the publisher.) 
The curves indicate that the amount of dominating behavior directed against the various indi- 


viduals was much greater in autocracy than in democracy. 


In autocracy two individuals (Tom 


and Joe) were treated as scapegoats (at the fifth and ninth meetings, respectively). 


groups, have found that the readiness of 
an individual to accept autocracy in the 
club depends partly upon the home back- 
ground. A combination of a firm and 
warm home atmosphere seems to be most 
favorable to that end; that is, an atmos- 
phere of relative autocracy which, never- 
theless, by its warmness, prohibits the 
child from becoming independent of the 
family. These children are likely to ad- 
here to “adult values” rather than “boy 


three years. The prejudices increased be- 
tween four and six years. This increase 
was as great in New York as in the South. 
Tt was independent of the degree of ac- 
quaintance of the children with Negro chil- 
dren, and of the actual status of the Negro 
child in the class which the white child 
attended. The prejudices are, however, re- 
lated to the attitude of the parents of the 
white child. This indicates that the preju- 
dices against the Negroes are due to an 
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induetion and gradual taking-over of the 
culture of the parents by the child. 

A phenomenon which is probably partly 
due to the acceptance of originally induced 
needs and partly to the problems of group 
belongingness (see p. 800) is the hatred 
against one's own group in persons belong- 
ing to an underprivileged group. This 
hatred against the own group is frequent 
among the bodily handicapped and among 
socially underprivileged groups (Davis and 
Dollard, 1940; Lewin, 1940b). It means 
that the values and prejudices of the privi- 
leged group have been taken over by the 
members of the socially lower group even 
if they are directed against their own group. 
This hatred of one's own group may lead 
to self-hatred. It is augmented by the 
need of the individual to raise his status 
and, therefore, to separate himself from 
the underprivileged group. 

Whether or not an induced need has 
changed its character and has become an 
own need is frequently difficult to decide. 
Lippitt and White (1943) distinguished 
two types of reaction to an autocratie at- 
mosphere: one called aggressive autocracy, 
and the other apathetic autocracy. In the 
latter case the children seem to work will- 
ingly. Signs of discontent or obstruction 
may be entirely absent. Particularly strict 
obedience may have the appearance of a 
voluntary action. This holds also for the 
behavior of children in institutions. Never- 
theless, the effect of the removal of the 
leader in the experiment shows how great 
the actual difference in both situations is 
for the child. 

Needs of a Child as a Group Member. 
As mentioned above, the children in the 
democratic group studied by Lippitt and 
White did not decrease the intensity of 
their work if the leader left. The plan 
for this work had been decided upon by 
majority vote after consideration. This 
shows that under these conditions a need 


corresponding to a group goal is more like 
an own need than an induced need, This 
problem is closely related to the differ- 
ence between "we"-feeling and "I"-feeling. 
Lewin, Lippitt, and White (1939) found 
“we”-feeling, as measured by the verbal 
expression and the attitude toward the 
work, to be greater in the democratic 
group than in the autocratic group where 
an egocentric attitude prevailed. 

One can consider two factors to be basic 
for the kind and degree of influence which 
group goals have for the goals of the indi- 
vidual: (1) the degree of dependence of 
the person on the group; (2) the character 
of enmity or friendship of this dependence. 
According to Ronald Lippitt (1940), the 
power fields of enemies weaken each other 
in areas where they overlap, whereas the 
power fields of friends strengthen each 
other. In addition, friendship as distin- 
guished from enmity includes the readiness 
to accept and to back up the intention of 
the other person. According to M. E. 
Wright (1040), both characteristics can be 
expressed by the degree of accessibility of 
one's own power field to the power field of 
the other person. 


Individual Differences 


We have seen that it is not possible to 
determine the specific characteristics of in- 
dividuals by classifying them according to 
their overt behavior. Instead, one has to 
leok for factors which can be inserted as 
constant values into the variables of the 
equations which represent psychological 
laws. In this way also the variability of 
behavior, that is, the difference in behavior 
of the same individual in different situa- 
tions, becomes susceptible to treatment. 
This variability does not mean merely that 
the absolute frequency or intensity of a 
certain type of behavior depends upon the 
situation, Actually, the rank-order of in- 


966 BEHAVIOR AND DEVELOPMENT AS A FUNCTION OF TOTAL SITUATION 


dividuals in regard to a certain trait may 
also be different in different situations. For 
instance, Lewin, Lippitt, and White (1939) 
found in clubs of ten-year-old boys that, 
in regard to some “traits,” such as “de- 
manding attention from other club mem- 
bers” and “out-of-field conversation,” the 
rank-order of the individual in different at- 
mospheres remains rather constant (r = .85 
and r = 78). In other traits, such as “de- 
pendence upon leader,” there is scarcely 
any consistency of rank-order (r = .02). 
There are more extreme changes in the 
rank-order in “work-mindedness” than in 
“aggressiveness.” The changes seem to be 
linked to the differences of meaning of the 
partieular atmospheres to the particular 
children. 

The attempts to link positively problems 
of individual differences and of general 
laws are relatively new in psychology. We 
shall mention but one example, which is 
related to differences in age, intelligence, 
and rigidity of the person. Lewin (1935) 
has outlined a theory according to which 
differences in mental age are closely related 
to the degree of differentiation of the per- 
son. The variety of states which an or- 
ganism can assume, and the corresponding 
variety of patterns of behavior, must log- 
ically be conceived of (Barker, Dembo, 
and Lewin, 1941) as a function of the de- 
gree of the differentiation of that organism. 
Therefore, with increasing mental age, the 
individual should show an increasing flexi- 
bility, in the sense of richness, of behavior. 
This is in line with empirical observations 
of individuals of different mental age and 
with the peculiar pedantry and stubborn- 
ness of the young child. 

The increase of flexibility with increas- 
ing mental age is somewhat counteracted 
by a decrease in plasticity which seems to 
go hand in hand with chronological age 
and which seems to be important for 
senility. A certain type of feeble-minded- 


ness is characterized by the fact that these 
individuals show at the same level of dif- 
ferentiation (the same mental age) less 
plasticity (Lewin, 1935). If this theory is 
correct, one should expect less cosatiation 
in feeble-minded persons than in normal 
persons of the same mental age. Kounin 
(1939) demonstrated this with individuals 
whose chronological ages were 7, 12, or 30, 
all having a mental age of 7 (see p. 826). 
One can derive from the same set of prem- 
ises that feeble-minded individuals should 
be less able to tolerate overlapping situa- 
tions. One should expect, therefore, that 
the feeble-minded person would make fewer 
mistakes in case of change of habits under 
certain conditions, that he would show 
greater difference in speed of performance 
between overlapping and nonoverlapping 
situations, and that he would be less able 
to change the cognitive structure in a test 
requiring several classifications of the same 
group of objects. Kounin’s experiments 
substantiate all these derivations. The re- 
sults of Koepke (Lewin, 1935) and of Gott- 
schaldt (1926) indicate that the readiness 
of the feeble-minded person to accept or 
to refuse a substitute is either very small 
or very great, according to the specific 
situation. This is in line with what should 
be expected from a relatively rigid indi- 
vidual, 

The coordination of certain individual 
differences with differences in the degree of 
differentiation and rigidity of the person 
makes it possible to link behavior in quite 
a variety of fields, such as cognition, stub- 
bornness, substitution, and satiation, and 
to understand apparent contradictions of 
behavior. A greater rigidity of the feeble- 
minded person also explains why his de- 
velopment is slower than that of the nor- 
mal child (that is, the relative constancy 
of the IQ) and why he reaches his peak of 
development earlier, 

It can be expected that all problems of 
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individual differences will be linked more 
and more with the general psychological 
laws of behavior and development and 
that in this way a deeper understanding 
of both the individual differences and the 
general laws will be possible. 
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THE INFLUENCE OF TOPOLOGICAL AND VECTOR PSYCHOLOGY 
UPON CURRENT RESEARCH IN CHILD DEVELOPMENT: AN 
ADDENDUM 


SIBYLLE ESCALONA 


Behavior and development as a function 
of the total situation is more than a sum- 
mary of interrelated research studies; it is 
the expression of a point of view in psy- 
chology which is applicable to perception, 
thought, or personality as it is to child de- 
velopment. It was Kurt Lewin’s expecta- 
tion that topological and vector psycho- 
logical concepts would help to break down 
the barriers between various branches of 
psychology and help to create a unified 
theory which would permit integrated 
treatment of all manner of psychological 
functions. In a sense Lewin's child psy- 
chology aimed at the destruction of child 
psychology as an independent specialty. 

A comparison of representative work in 
1953 with that of 1945 reflects a clear trend 
in the direction of unification. The content 
of the present volume is witness to the fact 
that there has been interpenetration and 
cross-fertilization among all facets of psy- 
chological endeavor to the degree that 
studies of motor learning (Gesell, 1946; 
Gesell and Amatruda, 1945, 1947) or of 
language development (McCarthy, 1949) 
usually imply a theoretical commitment to 
one among several models of personality 
theory. Child development, by the very 
nature of its subject matter, invites con- 
vergence of different disciplines from physi- 
cal growth to cultural anthropology. A 
survey of the present volume will suggest 
to the reader the degree to which psy- 
chologists have succeeded in comprehending 
the “child as a whole.” The writer believes 
that the dominant trend toward multidis- 


cipline research has succeeded in all but 
abolishing the isolated study of narrow 
sections of the developmental process, but 
that a true integration of concepts and 
methods has yet to occur. In topological 
terms child psychology has become a more 
fluid and more highly differentiated field, 
but a consistent hierarchical structure to 
serve as organizing agent has not yet been 
developed. It is the task of this addendum 
to summarize the róle which topological 
and vector psychology has played. in psy- 
chological researeh within the field of child 
development. 

Almost? no purely topological and vec- 
tor psyehologieal studies of children have 
been condueted sinee the Iowa work on 
frustration and aggression (Barker, Dembo, 
and Lewin, 1941) referred to in the above 
chapter. Instead, concepts and methods 
from this source have found their way into 
research with children which may be char- 
acterized as primarily clinical or primarily 
within the frame of reference of social psy- 
chology. It would be more accurate to say. 
that psychologists who were and are identi- 
fied with topological and vector psychology 
have since focused their interest on clinical 
or social psychology (as it applies to child 

1 An exception which came to our attention is a 
master’s thesis by William A. Koppe (194). Ex- 
periments with a kindergarten population demon- 
strated that the "laws" governing the level of 
aspiration as formulated by others (Escalona, 1948; 
Frank, 1935; Hoppe, 1930; Jucknat, 1937) are sub- 
stantially applicable to children at this age level. 


His results also indicated that level of aspiration is 
partly determined by a variable not usually con- 


7 trolled, namely, the absolute level of attainment, 
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development) and have found Lewin's sys- 
tematie position valuable in setting and 
solving their problems. Below we shall 
refer to three major studies of this type. 
The intent is to illustrate the type of in- 
quiry which has remained closest to topo- 
logieal and veetor psychological studies. 
A second and perhaps more important 
Observation is that many of the principles 
brilliantly summarized in Lewin's article 
included in this volume are no longer identi- 
fiable as belonging to one school of thought. 
within psyehology, so general is their ae- 
ceptance. For instance, the great majority 
of child psychologists stress the importance 
of seeing each behavior episode in context, 
and, consequently, simple frequency sta- 
tisties are being replaced by more sophisti- 
cated measurements which give expression 
to the multiple determination of behavior. 
Similarly, few ehild psychologists now need 
to be reminded that the physical “objec- 
tive" environment is not identieal with the 
child's psychological environment, and that 
knowledge of the latter is required for an 
understanding of his actions. The concepts 
of differentiation and organization as cen- 
tral ones in the description of any develop- 
mental process have found universal ae- 
ceptance. More specifie Lewinian formu- 
lations of aspeets of child behavior have 
also found application in psychological re- 
search which may be remote from topo- 
logical and veetor psychology in general 
orientation. Among these one might name 
"detour" problems (as related to intelli- 
gence and learning), time perspective as 
a dimension of psychological functioning 
which changes with growth, “substitution,” 
and “satiation.” These remarks are in- 
cluded here in order to suggest to the reader 
that the scarcity of narrowly topological 
research in child psychology may indicate 
not that this approach has proved unpro- 
ductive in later years but rather that child 


psychology as a whole is changing and 
that topological and vector psychology has 
played a significant róle in determining the 
nature of this change. 

Experiments and Field Studies of Con- 
tagion2 In a group situation children in- 
fluence the behavior of one another in two 
important ways, among others. The more 
familiar variety of social influence com- 
prises situations where one child communi- 
cates his intention of changing the behavior 
of others (“lets play football"). The 
other variety of social influence has been 
diseussed by Fritz Redl (1949) and others 
under the heading behavioral contagion. 
In the group treatment of delinquent chil- 
dren Redl noted occasions when the be- 
havior of one child suddenly spread to 
other group members. Yet it was highly 
questionable whether the “initiator” had 
any intention of influencing the others; if 
so he certainly did not communicate this in 
an observable manner. As long as it re- 
mained unpredietable and somewhat inex- 
plicable, contagious behavior created pric- 
tical problems in the management of 
groups. 

The effect of various group atmospheres 
(autocratic, laissez-faire, democratic) upon 
behavior was studied by Lippitt (1939) and 
Lewin, Lippitt, and White (1939). These 
studies resulted in the first of a series of 
formulations which treat of groups as dy- 
namie wholes with identifiable properties. 
Both methodologically and theoretically 
this work found its continuation in action 
research with adult populations, The study 
of contagion reported here, which was di- 
rected jointly by Ronald Lippitt and Fritz 
Redl, is the exception in that it concerns 
child behavior. 

1 This project was supported in part by a grant 
from the National Institute of Mental Health, 
U.S.P.H.S. Principal investigators: Fritz Redl 


ne University, and Ronald Lippitt, Michigan 
University. 
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A field staff systematically observed 16 
children's groups in the setting of summer 
camps for emotionally disturbed children. 
Contagion was here defined as a situation 
where the behavior of one child (the in- 
itiator) brought in’ its wake behavioral 
changes in other members of the group in 
the same direction (ie. the behavior of 
those susceptible to contagion became simi- 
lar to that of the initiator), and where the 
initiator had not overtly indicated an in- 
tention to influence the behavior of others. 
This was distinguished from “direct at- 
tempts to influence" in order to see what 
similarities or differenees might be found 
in the determinants of the two kinds of 
influence. The most important data con- 
sisted of: (a) The recording of instances 
of contagion and instances of direct at- 
tempt to influence throughout the camp 
season for all groups. (b) Serial assess- 
ment of each child’s position within the 
group, and the network of relationships 
constituting the group, by means of socio- 
metric techniques. (c) Repeated ratings 
provided by camp counselors for each child 
assessing relevant variables in terms of the 
child's behavior and his rôle in the group. 
It was found that whether or not a ehild 
is likely to succeed in initiating contagion 
does not greatly depend on his more per- 
manent personality characteristics but de- 
pends instead upon his pereeption of his 
status in the group, and on the group’s 
perception of his position within it. Both 
these conditions had to be present; the data 
showed that a child who regarded his posi- 
tion in the group as secure and high in 
status value but whose actual position was 
low seldom succeeded in releasing con- 
tagious behavior. Conversely, even if 
highly esteemed by the group, a child was 
not likely to become an initiator if he was 
unaware of his “power.” Contagion was 
the more likely to occur the greater the 
similarity between the goals (and underly- 


ing need structure) of the group and the 
individual initiator (Polanski, Lippitt, and 
Redl, 1950). 

In the planning of therapeutic groups 
and more generally it has often been as- 
sumed that a child’s behavior in a group 
can largely be predicted from an under- 
standing of his personality. These findings, 
however, seem to show that children's be- 
havior in a group can be predicted, to a 
surprising degree, solely in terms of func- 
tioning group positions. While a diagnostic 
appraisal of personality is a necessary sup- 
plement to predietion of group behavior, 
it is the more useful the more diagnosis 
is geared to “group relevant” dimensions of 
personality. Among these, “social sensitiv- 
ity” to group atmospheres and standards 
was found especially important. 

From a methodological point of view it 
is interesting to note that the field study 
yielded more precisely formulated hypothe- 
ses, some of which were then checked in 
a series of experiments. It had originally 
been thought plausible that contagion 
might depend upon the characteristic im- 
pulse-balance of the child, i.e., that children 
whose control of impulses is especially weak 
would be especially likely to set off or suc- 
cumb to contagion. The field study showed 
that generally this is not the case, but in 
one specifically structured situation impul- 
sivity did predict initiators of contagious 
behavior more significantly than did group 
status, namely, if the entire group was in 
a state of need frustration, but the children 
were restrained from expressing their reac- 
tions to frustration, Using this clue, ex- 
periments were designed in which need 
frustration was induced and restraints 
against the expression of frustrated needs 
were also induced, and it was possible to 
measure susceptibility to contagion under 
various conditions. It was in this latter 
phase of the study that topological concepts 
were used to clarify the psychological proc- 
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esses which allow behavioral contagion to 
occur (Grosser, Polansky, and Lippitt, 
1951). 

We shall refer to only those aspects of 
the experimental procedure which are nec- 
essary for an understanding of the the- 
oretical statement. Children were studied 
in “groups” of two, and, unbeknown to the 
experimental subject, the second “group 
member” was in fact a collaborator ? whose 
behavior was directed by prearranged sig- 
nals from the experimenter. The desired 
conflict between a goal and opposing psy- 
chological forces was created in the classi- 
cal manner, "The-subject, or as he believed 
the group of two, was introduced to a highly 
pleasurable activity (dart throwing), which 
was interrupted at a high point of motiva- 
tion. He was then put to the performance 
of a boring task (filling sheets with figures 
8). He was made to feel that unpleasant 
consequences might ensue were he to neg- 
leet the assigned task and return to the 
dart throwing. The experimenter then left 
the room, observing through a one-way 
vision sereen and. directing the behavior 
of the child collaborator by means of in- 
conspicuous sounds. In the control situa- 
tion for each experimental variation the 
collaborator simply obeyed instructions, 
le, did not initiate behavior which might 
prove contagious. In the experimental con- 
dition he engaged in a graded series of 
behaviors which corresponded to the frus- 
trated need, from “wriggling fingers,” and 
thus evading the task, to resuming dart 
play. The design was such as to allow 
for an analysis of variance. For each con- 
dition the behavior of subjects who were 
exposed to “temptation” was compared 
with the behavior of subjects whose part- 
ner did not violate the rules. Variations 
1As far as we know this is the first time that 
children (12 to 14 years of age) have by design and 


with foreknowledge collaborated in an experimental 
procedure. 


included different degrees of friendliness be- 
tween the children (induced by the col- 
laborator), different degrees of activity on 
the part of the collaborator, and a situa- 
tion in which a variety of pleasurable dis- 
tractions from the task were available. 

It was conclusively demonstrated that 
the initiating behavior of the collaborating 
child so changed the experimental child’s 
perception of the situation as to cause him 
to express the frustrated need in overt be- 
havior, as he did not in the control situa- 
tions. Neither the degree of friendliness 
between the group members nor any of 
the other variables studied exerted an ap- 
preciable influence upon susceptibility to 
contagion. The experimental situation was 
conceptualized as a conflict between the 
desire to resume dart throwing (own goal, 
OG), the induced intention to perform the 
assigned task (induced goal, ZG), the fear 
of unpleasant consequences of disobedience 
(restraining foree of barrier surrounding 
task region, rfp, ps), and the desire to get 
out of the increasingly unpleasant task sit- 
uation (force away from task situation, 
Jp, —rs). In the control situation (Figure 
1) it could be said that: fp ra + rfp, rs 
>fp,-rs+fp.og- An integrated treat- 
ment of the statistical data in terms of 
the topological. concepts permitted the 
derivation that the initiator’s actions 
changed the situation for the experimental 
child chiefly in two Ways, one structural 
and one dynamic. Seeing the group mem- 
ber fritter away time without working 
created a new region (F = fidgeting), which 
was attractive because it offered a way of 
leaving the field without being an outright 
violation of the induced rules, Also, in the 
child’s experience the behavior of the in- 
itiator led to a decrease in the strength of 
the barrier surrounding the task region. In 
situations where the collaborator actually 
engaged in the “forbidden pleasure,” only 
the second condition was met. As shown 
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in Figure 2, the task was now partially 
surrounded by a barrier but a path was 
open to a region of activities outside of the 
assigned task-not in a direction contrary 
to the induced forces. 


B 


ds 


Experimentally produced con- 
situation. OG — own goal; 
TS — task situation; P — 


Ficure 1. 
flict, control 
1G = induced goal; 
person; B = barrier. 


In view of the fact that under the sway 
of contagion children overtly expressed the 
frustrated needs it may be said that 
Íp, 1a + rfp, rs < Ír, oa d- fp, 7s. This state 
of affairs led, among other things, to loco- 
motion in the direction of region F(fidget- 


pese MSS 


TS- 


B 
Ficure 2. Experimental conflict, collab- 
orator has altered child’s perception of situa- 
tion, OG = own goal; IG = induced goal; 
B = barrier; F = fidgeting; TS = task situa- 
tion; P = person. 


ing), which was unequal in direction to 
both OG and JG but was in the direction 
of fp ps. This direction of the child's 
behavior was hence due to a change in the 
strength of the restraining force emanat- 
ing from the experimenter's instructions. 


This study illustrates an integrated ap- 
proach to one facet of child behavior. The 
interest in the dynamics of group life is 
eombined with a clinical therapeutic in- 
terest in the treatment of behavior disor- 
ders by means of group therapy. The 
underlying problems concerning behavior 
as a funetion of the (group) situation and 
concerning the dynamics of groups-as-a- 
whole were conceptualized largely in terms 
of topological and vector psychology. 

Earliest Phases of Personality Develop- 
ment: A Non-normative Study of Infant 
Behavior) Among the early attempts to 
substantiate (in part) the general theory 
of development in topological terms was 
Fajans's (1933) study of goal-directed be- 
havior in infants. A more complex and 
precise formulation was later presented by 
Barker, Dembo, and Lewin (1941). Al- 
though the second study was based on ex- 
perimental work with preschool-age chil- 
dren the theory encompasses the total span 
from infancy to maturity. Both studies 
were concerned with the general laws of 
the developmental process; in so far as 
predietion was used it referred to group 
differences in the behavior of different age 
groups under comparable situational con- 
ditions. 

In more recent years the direct ob- 
servation and experimental study of in- 
fant behavior has come into its own as an 
important component of child psychology.? 
Unlike the study referred to below, most 


1 This projeet was supported (in part) by a grant 
from the National Institute of Mental Health, 
U.S.P.H.S. Principal investigators: Mary E. Leitch 
and Sibylle Escalona, both of the Menninger Founda- 
tion, Topeka, Kansas. 

2 This statement is based more on the existence 
of numerous large-scale research projects now under 
way than on published results. Among others we 
may mention the Fels Institute at Antioch College, 
the Denver Child Research Council of the University 
of Colorado Medical School, and the Child Study 
Center of Yale University. Each of these groups is 
currently conducting intensive studies of infant be- 
havior and development. 
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of these researches have fallen into one of 
two categories: (a) the relationship be- 
tween one environmental variable (or a 
constellation of such) present in infancy 
has been related to subsequent. personality 
development (Spitz, 1945, 1946a and b, 
1949); (b) empirieal-deseriptive data con- 
cerning the behavior of young children was 
systematized in terms of the presence or 
absence of specific intrapersonal variables 
which were seen as constitutionally given 
co-determiners of behavior and develop- 
ment (Fries, 1938, 1944, 1945, 1946; Spitz 
and Wolf, 1946). 

Leiteh and Esealona, and their associ- 
ates, eondueted an observational study of 
the variability of behavior among healthy 
infants ranging from 4 to 32 weeks in age. 
Their primary concern was to describe the 
great variety of behavior adaptations that 
occur among normal infants and to define 
some determinants of this variability. 
The method was substantially that of a 
field study, but supplemented by some 
methodological refinements ordinarily em- 
ployed in experimental research.t In brief, 
the behavior of each of the 128 infants (16 
at each lunar month level) was recorded 
continuously by three trained observers for 
a period of approximately 4 hours in a 
natural situation. That is, the infant and 
his mother were observed as the mother 
took care of the baby, feeding him, put- 
ting him to sleep, dressing him, ete. The 
detailed behavior observations and exten- 
sive interviews with mothers were supple- 
mented by further observations in the 
babies’ homes, by cinema photography, by 
psychological testing (of the infants), and 

11t seems notable that all three studies reported 
here have gone to the field for their data but have 
brought to the field studies the methods and statis- 
tical procedures usually eharaeteristic of laboratory 
research. All these field studies are explicitly de- 


signed to yield hypotheses of such a form that con- 
firmation by the experimental method will ultimately 


be possible. 


by various ratings and simple growth meas- 
urements. 

The observations made in the course of 
this study support those made by others 
(Bayley, 1949; Escalona and Leitch, 1949; 
Esealona, 1950; Fries, 1938; Gesell and 
Ames, 1937; and Gesell, 1946) to the effect 
that the behavior of an infant cannot be 
understood solely in relation to his environ- 
mental experience. Not only do different 
babies behave quite differently in compa- 
rable situations, but it has also been found 
impossible to explain all differences or 
communalities in infant behavior in terms 
of the past experience of these children. 
Although on the one hand it can often be 
demonstrated that at each moment the 
infant is responding to the momentary sit- 
uation as he perceives it, it cannot be 
plausibly demonstrated that he acquired 
the characteristics which determine his sub- 
jective perception in the course of pre- 
vious experience. To illustrate, some 
babies characteristically respond to stimu- 
lation by marked bodily activity, others 
characteristically show much less motility 
and may respond to stimulation by a de- 
crease in activity (stiffening their bodies 
or “going limp”). These differences ap- 
pear to be manifest soon after birth and to 
remain stable during the first few years of 
life, at any rate (Escalona, 1950). Al- 
though the relative amount of bodily ac- 
tivity which an infant characteristically 
displays can undoubtedly be heightened 
or lowered by environmental influences, the 
observed activity differences under a wide 
range of environmental circumstances leave 
little doubt that a spontaneous tendency 
toward relatively greater or lesser bodily 
activity is an inherent property of the 
organism. 

The theoretical framework which deter- 
mined initial hypotheses as well as the 
analysis of data in this study consisted of 
an attempt at integration between the 
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content of psychodynamic personality the- 
ory and the systematie position of Lewin. 
In his ehapter Lewin indieated the im- 
portance of individual differences for the 
applieation of general laws of behavior to 
specifie predictions. “It can be expected 
that all problems of indiyidual differences 
will be linked more and more with the 
general psychological laws of behavior and 
development and that in this way a deeper 
understanding (of both) will be possible.” 
The familiar formula B — f(P, E), like 
any general law, is applicable only if cer- 
tain values ean be inserted to specify the 
nature of P(erson) and E(nvironment) for 
the fraetion of time for which a derivative 
statement is to be made. This study was, 
in part, an attempt to delineate the di- 
mensions of P (structure and dynamic 
state of person) which could be distin- 
guished during the first half year of life. 
With the systematic inclusion of the physi- 
eal and social environment it became an 
attempt to approximate a description of 
the lifespace (or 128 lifespaces) for the 
early infaney period. Since personality 
development may be thought of as a be- 
havior eontinuum through the life cycle, 
the above formula should hold for the more 
stable characteristics called “personality” 
quite as much as for each momentary be- 
havior episode, PD'-**™ = f(P, E) 
(personality development through time is 
a function of the person and the environ- 
ment through time). Written thus, the 
formula appears to express a cireular re- 
lationship. However, a dynamic view of 
personality growth implies interdependence 
among the three elements of the equation 
though the geometrical analogy would be 
a spiral rather than a circle. 

Leitch and Escalona applied the life- 
space concept to their material by postulat- 
ing that the psychological environment 
which determines behavior and develop- 
ment is a function of the relevant nonpsy- 


chological factors (biological, physical, and 
social environment) as modified by, or 
filtered through, certain possibly constitu- 
tional properties of the person. These or- 
ganismic characteristics may include among 
others: (a) Perceptual sensitivity and dif- 
ferential distribution of sensitivity over 
various sensory modalities. For example, 
infants differ in absolute threshold for sen- 
sory stimuli so that some startle or other- 
wise respond strongly to light, sound, touch, 
temperature, or other stimuli (low thresh- 
old), whereas from other infants the same 
stimuli elicit mere attentiveness or other 
minor behavioral responses (high thresh- 
old). Similarly, the same baby is thought 
to be differentially sensitive in various 
modalities, so that one baby may for in- 
stance respond relatively most acutely in 
the auditory sphere and less so in the vis- 
ual, whereas the reverse may be true of 
another. (b) Strength of movement im- 
pulse or activity level; this has been re- 
ferred to above. (c) Tension tolerance, 
which refers to the degree of tension (or 
disequilibrium) which the organism can 
maintain without resulting primitivization 
of behavior. The investigators saw indi- 
vidual differences in infant behavior, and 
especially differences in response to similar 
or identical environmental circumstances, 
as partly a function of the fact that the 
world impinges in a different fashion upon 
differently constituted infants; ie, the 
same stimuli are not perceived identically 
by different babies It was hypothesized 
that certain behavior syndromes can be 
discerned among infants which reflect, vari- 
ous styles of infantile adaptation, and which 


11t goes without saying that organismic charac- 
teristics are hypothesized to be only one among 
several factors influencing the state of the person 
which in turn influences subjective perception. The 
kind and intensity of existing needs and other con- 
ditions which arose owing to past or present circum- 
stances play a large rôle. 


978 


INFLUENCE OF TOPOLOGICAL AND VECTOR PSYCHOLOGY 


may be found to occur among a wide 
range of environmental constellations.* 

As a by-product of this investigation the 
effects of overstimulation upon infant be- 
havior were explored by the same research 
group (Escalona and Bergmann, 1949). 
The behavioral consequences of heightened 
tension states were investigated by Dembo 
(1931) and by Barker, Dembo, and Lewin 
(1941). When changes in infant behavior 
under perceptual overstimulation were ob- 
served it was found that these behavior 
changes conformed to the coordinating defi- 
nitions for a “system in a state of tension.” 
In this instance “tension” could not be 
said to result from psychic conflict (there 
being no demonstrable conflict between 
simultaneous goals when infants are stim- 
ulated through prolonged exposure to sights, 
sounds, touch, and social contacts), but 
there occurred: (a) increased communica- 
tion between intrapersonal regions; (b) 
a decrease in the capacity for coordinated 
behavior (decrease in hierarchical organiza- 
tion), and, finally, in many instances (c) 
de-differentiation or primitivization of be- 
havior. An experimental situation was 
filmed ? in which a heightened tension state 
was created in infants 4% to 6 months of age 
by means of perceptual overstimulation. 
Primitivization of behavior was assessed 
through a comparison of the behavior of 
the same children in response to standard 
situations adapted from developmental tests 
before and after exposure to prolonged 
stimulation. 

The Midwest Field Study of Children's 
Behavior. In one sense the Midwest study 
of children’s behavior parallels the study 
of infant behavior deseribed above. If the 

1At the time of this writing some such behavior 
syndromes have tentatively been suggested, chiefly 
se a guide to analysis of dats. The analysis may or 
may not succeed in demonstrating their existence. 


2 Eight infants: Tension manifestations in response 
to perceptual overstimulation. New York: New York 


University Film Library. 


formula B = f(P, E) is the point of de- 
parture one might say that in the infant 
study emphasis was placed on exploration 
of specifie variable properties of P, whereas 
in the Midwest study emphasis was focused 
upon a determination of the distribution of 
variables which go to make up Z, at least 
in one specifie sociocultural group. In both 
investigations interest centered on the medi- 
ation process by means of which nonpsy- 
chological factors are transformed into the 
“psychological world” of the individual 
child. 

The complex interrelationships between 
psychological experience and the nonpsy- 
chological milieu were formulated by Lewin 
(1944) and by Heider (1927, 1044). Cli- 
matic and geographical conditions, eco- 
nomie and social faetors, the aetual physieal 
properties of the world about, all enter 
and determine the lifespace. This is as 
true for the neonate erying from cold as 
for the octogenarian smoking his pipe. 
Yet the same object, or the same bodily 
sensation, may have different meanings to 
different persons, or to the same person at 
different times. Lewin (1944) used the 
term “psychological ecology” to designate 
the realm of inquiry which deals with the 
laws governing the mediation between the 
nonpsychologieal environment and the psy- 
chological field. 

The Midwest project was a large-scale 
study in psychological ecology (Barker and 
Wright, 1950; Wright and Barker, 19500). 
Under the direction of Roger Barker and 
Herbert Wright a field staff (most of whom 
resided in Midwest ?) developed a complex 
research design for the precise recording 
of spontaneous child behavior in a com- 
munity. The aim was to describe the 
conditions of life and the behavior of all 
the children in a small American town 
(named “Midwest”). Trained observers 


3 “Midwest” is a fictitious name assigned to the 
actual community where this study was conducted. 
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aceumulated what is probably the largest 
amount of behavior data ever collected by a 
single research group. Sampling techniques 
were used in order to determine the amount 
of material descriptive of child behavior 
which was needed in different settings 
(school, playground, home, church, club 
meeting, ete.), for different age groups, and 
the like. In addition, a sizable number of 
“day records” (Barker and Wright, 1951) 
were made; these were continuous observa- 
tions of a single child’s day from the mo- 
ment he arose to the moment he went to 
bed at night (observers spelling each other 
off at half-hour intervals). 

At the time of this writing results have 
not appeared in print. A major research 
contribution, and one that stems directly 
from a topological analysis of the prob- 
lem, has been made, however, in terms of 
a theoretical framework and elaborate 
methodology (of data analysis) by means 
of which the overwhelming mass of data 
can be made comprehensible (Wright and 
Barker, 19500). The authors conceptual- 
ized the field in which behavior takes place 
as the psychological habitat? "This “pri- 
mary homeland of behavior" envelops the 
child wherever he goes; it is the things 
and conditions that make up his world in 
terms of their subjective meaning. The 
attempt was to reconstruct, by inference, 
the psychological habitat for each child at 
each moment under observation by simul- 
taneous recording of the child’s surroundings 
and of his overt behavior. The mediating 
process between outer and inner world, 
which determines the aspects of his environ- 
ment which the child will perceive as goals, 
as barriers, as tools, as negative or positive 
regions, ete., Was conceptualized in terms 
of behavior settings and behavior objects 


1 The definition is equivalent to those for “psy- 
chological environment" or “momentary lifespace" as 
these appear elsewhere in the literature. 


(see Figure 32). A behavior setting was 
defined as a part of the nonpsychological 
milieu which is perceived by the com- 
munity as appropriate for a certain range 
of behaviors. (A drugstore, a church, a 
back alley, and a river bank are all be- 
havior settings.) Behavior objects were 
defined as parts of the nonpsychological en- 
vironment which are perceived by the com- 
munity as appropriate for a certain range 


NM 


BS and BO 
PH 


Ficure 3. Mediation between nonpsycho- 
logical milieu and psychological habitat. BP = 
behaving person; PH = psychological habitat; 
BS = behavior settings; BO = behavior ob- 
jects; NM = nonpsychological milieu. 


of actions. (A baseball bat, a Sunday 
school teacher, an ice cream cone, and a 
fountain pen are all behavior objects.) 
Topologically speaking, a behavior setting 
is an activity region (Lewin, 1936, 1938); 
a behavior object is a point region within 
an activity region. Although it is true 
that almost anything may happen almost 
anywhere, the Midwest data furnished im- 
pressive evidence to show the coerciveness 
of behavior settings and behavior objects. 
All behavior observed in the same setting 
(over a period of years) showed a striking 
similarity; behavior in different settings 
or with different objects showed strikingly 

2 Figure 3 is not a topological representation but 


a diagram intended to save the space which would 
be required for & full written statement. 
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eonsistent disparity. In conjunction with 
parallel behavior observations the systema- 
tized assessment of the child's changing 
surroundings permitted interesting types 
of analysis. For instance, a given child on 
a certain day of his life in Midwest en- 
tered 27 different behavior settings and used 
over 500 different behavior objeets in a 
manner sufficiently overt to enter the de- 
seriptive records. Figures such as these 
could be compared for children belonging 
to different socio-economie groups, different 
age levels, ete. 

Quantifying on-going behavior without 
violating its psychological meaning is more 
complex than doing the same for its outer 
context. It is at this point that topology, 
and more especially the coordinating defini- 
tions constructing the hodological space 
(Lewin, 1938), proved important. The 
analysis of behavior units, which formed 
the core of this research, is too complex 
to be fully deseribed here. The following 
will give some notion of the empirical and 
theoretical potentialities of this approach to 
child research. 

The largest meaningful unit in the divi- 
sion of a behavior continuum was defined 
as an episode, which encompasses an action 
from the first step in the direction toward 
a goal to the last step which is still a part 
of the same action directed toward the 
same specific end. Since most behavior is 
structured in such a way that several sub- 
goals are attained on the road toward the 
main goal, the unit corresponding to a sub- 
goal which is dynamically dependent upon 
the major goal and hence in the same direc- 
tion is designated as a phase, By defini- 
tion, a phase cannot be further subdivided 
on the level of molar (psychologically 

1 We thought it interesting to read (Wright and 
Barker, 19504) that the investigators experimented 
with numerous conceptualizations to guide their be- 
havior analyses. After more than a year's work they 
‘pediscovered” Lewin's (1938) formulations and found 
them appropriate to their needs. 


meaningful) behavior. (The rule of thumb 
by which to distinguish molar from molecu- 
lar behavior has been to say that those 
actions which are meaningfully performed 
by a person are molar, those that are per- 
formed by a leg, a set of glands, a finger, 
etc, are molecular: A person walks or 
reads, a foot is lowered to the ground in 
taking a step, the eyes move laterally while 
the person is reading. Therefore, the same 
set of motions may constitute an action, 
molar behavior, at one moment, and an 
actone, molecular behavior, the next. For 
instance, a deliberate wink may be an ac- 
tion performed by a person; a second later 
blinking may occur unnoticed.) The phase 
was further defined by the criterion that 
its potency must be less than that of the 
episode of which it is a part. 

Each complete episode falls into two 
stages, the translocation and the consumma- 
tory stage respectively. This is to distin- 
guish that part of an action which consists 
of moving toward a goal (translocation) 
from those activities which ensue once the 
goal has been reached (consummatory). If 
the episode is, for instance, the purchase of 
an ice cream cone, the child’s actions up to 
the point the nickel has been paid and the 
cone has been grasped fall into the translo- 
cation stage, the manner in which he eats 
the cone falls into the consummatory stage. 
Behavior is organized not only in terms of 
a single major goal and a series of sub- 
goals on the way; for instance, the episode 
“going to school” may be so structured 
that “crossing Main Street" may be sub- 
goal, yet reaching Main Street may be 
experieneed as falling into several smaller 
units such as “passing the bakery" and 
"turning the corner.’ These and similar 
subdivisions were taken into aecount in this 
behavior analysis, but it will not be neces- 
sary to burden the reader with the cum- 
bersome corresponding terminology. Fig- 
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ure 4 is a schematic representation of this 
mode of analysis. 

It is comparatively rare for a person 
to be engaged in only one situation, or one 
meaningful action, at a time. More fre- 
quently, both episodes and/or phases may 
overlap (as when children converse while 
walking to school), Episodes or phases 
may be interrupted by episodes of quite 
a different meaning (i.e. direction); sub- 


Episode 


F ansiocation ae 


^ «onsitive Section 


situation were experienced as restricting, 
coercing, helping, increasing, or decreasing 
the scope of free movement, ete. Other 
variables concerned the clarity with which 
the child perceived the situation, the degree 
of efficiency and creativity he attained, and 
the like. 

The results of these behavior analyses 
were entered on Hollerith cards, which per- 
mits nearly infinite patterning of results. 


Goal of 


Subgoals episode 


Superordinated 
subgoal 


Ficure 4. Units of analysis for single behavior episode, 


sequently they may be resumed, or may 
remain unfinished (for instanee, playing ball 
on the way to school may temporarily give 
rise to behavior directed toward goals that 
have nothing whatever to do with school). 
Tt may also happen that what would or- 
dinarily be a step in the direction of a 
goal may come to be so absorbing in its 
own right as to be no longer experienced 
as related to the main goal (this was desig- 
nated as a “dependent episode"). 
Comparably complex modes of analysis 
have been worked out in order to allow for 
inferences about the quality of each ex- 
perience and the fate of each episode. On 
the basis of specified behavior clues, rat- 
ings were made concerning such things as 
how great the child's involvement was, the 
degree of satisfaction or frustration he ex- 
perienced, whether other persons in the 


For the child population of the community 
called Midwest it is possible to know what 
proportion of their actions was successful, 
and which kinds of actions in what settings, 
with what objects and in which social sit- 
uations, tended to be successful most often. 
In case of failure it is possible to know in 
what proportion of actions the adult pre- 
vented the child from reaching his goal, and 
where and how this occurred, as well as the 
proportion of instances where the child's 
goals were impracticable because of the 
reality of the outer situation, because of 
his misjudgment of his own capacities, or 
for other reasons. For Midwest we may 
expect to learn in which settings children 
experienced the least and the most coercion 
and at whose hands. We can learn about 
those settings and objects in relation to 
which children displayed the greatest and 
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the least emotional intensity, and the na- 
ture of the emotions they expressed. We 
may learn the degree to which some chil- 
dren were restricted in terms of settings 
they were allowed to enter, objects they 
were allowed to use, ete. Or we may ask 
for a curve depicting the increasing com- 
plexity of goal structure in the behavior of 
children as a function of increasing age, 
and so on, ad infinitum. 

If the three studies referred to in this 
section are representative of current re- 
search conducted within the general frame- 
work of topological and vector psychology, 
the following may be said in summary. 
Those adopting Lewin's systematic position 
tend to think of all psychological phenom- 
ena as a continuum, and they tend to search 
for formulations of lawfulness applicable to 
all behavior. In conformity with a trend 
conspicuous in all the social sciences, they 
therefore work towards an integration of 
the various subdisciplines (from sociology 


and social psychology to psychoanalysis and 
physiology). Their interest has shifted 


somewhat. from the validation of general 
laws by experimental procedures in labora- 
tory situations to the discovery of constella- 
tions of variables as they oceur in life situa- 
tions, by means of controlled observations 
under field conditions. Furthermore, a 
marked research interest has developed in 
the processes of mediation, which is but 
another way of saying that topologists have 
broadened their realm by concerning them- 
selves not only with the nature of the psy- 
chological situation but also with its genesis 
and its development through time. 
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CHAPTER 16 


GIFTED CHILDREN - 
CATHARINE Cox Mines 


Foreword 


Study of gifted children was largely de- 
seriptive and anecdotal until Terman and 
Hollingworth identified and then analyzed 
the backgrounds and characteristics of 
boys and girls of high IQ. Other investi- 
gators, among them Witty, Hildreth, and 
Sumption, confirmed the earlier findings 
of Terman and Hollingworth and their 
associates. A number of valuable con- 
tributions came from investigators through- 
out the United States and abroad. 

The major study of the gifted, Terman’s 
50-year project, reached its halfway mark 
at mideentury. The “composite picture” 
which emerged from study over a 25-year 
period of some 1500 gifted children by Ter- 
man and his associates stands as a monu- 
ment to intelligent planning and the devo- 
tion of an investigator to an important 
psychological and educational problem. 

In the following pages the study of the 
gifted is traced from its notable origins. 
The major scientific findings are presented 
chronologically down to the middle 1940's. 
A concluding section is devoted to develop- 
ments in the period following the second 
world war in which Terman’s 25-year re- 
port (1947) was a major event. A sum- 
mary is attempted of Terman’s principal 
results and other gifted studies of the 
period are also briefly reviewed. The 
status of gifted study evaluated in the light 
of contemporary genetic and biosocial re- 
h efforts and results affords a promis- 
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ing starting point for new research design. 
Continuing study of Terman’s gifted sub- 
jects and their children may answer fur- 
ther questions regarding origins and influ- 
ences in superior adult achievement. 


Introduction to the Historical Review 


When intelligence tests of the Binet type 
were first applied to the general popula- 
tion the purpose of measurement was the 
differentiation of the dull from the average. 
But the earliest surveys showed quite an- 
other possibility, for these tests, found to 
be singularly effective as indicators of 
mental power, at once set off a small group 
of superior individuals whose test scores 
were as far above the generality as those 
of the feeble-minded were below it. The 
rarity of individuals scoring 130 or 140 IQ 
and higher, and their extraordinary facility 
in performance, naturally aroused a feeling 
of wonder and surprise. In the first 1000 
children tested, only 1 per cent rated as 
high as 130, and the 4 or 5 whose IQ's 
passed the 140 mark seemed indeed phe- 
nomenal. It was natural to think of these 
unusually brilliant test performers as the 
probable leaders of the future, those among 
whom the most distinguished personalities, 
including geniuses of all kinds, were most 
likely to appear. Furthermore, by assum- 
ing an appropriate critical point they could 
be arbitrarily defined as geniuses or near- 
geniuses in Galton’s special sense of pos- 
sessing unusually superior mental ability, if 
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this were defined as mental test ability. 
What the significance of their high compe- 
tence might be for future attainment could 
only be surmised. 

Research has now shown that children of 
high IQ maintain their score level rela- 
tively well, The superior school achieve- 
ment of groups rating. high in intelligence 
tests has also been sustained. These re- 
sults confirm the validity of the IQ test- 
construction procedures. It should be 
noted, however, that while predictable re- 
sults like these have been verified new 
ambiguities in interpretation have emerged 
and old problems have appeared in new 
guise. Conditions for the deviations of in- 
dividuals and subgroups from total group 
trends are frequently unclear. 

The turning of the research spotlight on 
the children of high IQ has illuminated 
more than one dark area. A change in 
terminology may be mentioned: the terms 
genius and near genius have been gradu- 


ally abandoned in favor of the more ac- e 


ceptable designation gifted. : 
Consideration of the numbers of gifted 
children in the community indicates their 
absolute frequency as well as their relative 
rarity (Table 1). In the public school 
population of the United States, numbering 
some 28,000,000, there are probably mot 
less than 110,000 to 140,000 of the very 
highly gifted children, and somewhere near 
twice this number who rate as high as 130 
IQ. An average American town of 10,000 
with a school population of roughly 2000 
may be expected to have 20 children with 
IQ's of 130 or higher, of whom 10 or so 
rate as high as 140. Certain regions of the 
United States have relatively more, others 
relatively less, than the average approxi- 
mations. Communities and cities vary 
within themselves in the density of the 
gifted population, Schools also differ, high 
schools generally attracting more of the 
superior intellects than elementary schools, 


and colleges more than either. Private 
schools also differ among themselves, some 
of them having as high populations of 
gifted children as the average or even the 
superior college, 

Gifted children have many traits in com- 
mon, It may be difficult to distinguish 
some 130 IQ's from the 140's, but the gifted 
group as a whole differs unmistakably from 
average children of the same age and 
schooling. Future investigators face the 
problem of designing research to reveal 
differences between gifted children and 
their less high scoring siblings or other asso- 
ciates whose origins and experience appear 
to have been similar. As other variables 
besides intelligence become more satisfac- 
torily measurable their significance in these 
comparisons may be shown in as well- 
planned studies as those earlier designed to 
compare the gifted with samples from the 
general average. 

The problem of creative genius has 
scarcely been touched in the studies of the 
gifted, However, it now seems more than 
probable that historical geniuses would, if 
tested in childhood, have scored high on 
the IQ scale. 

Study of the most, superior specimens of 
a species is of importance for pure and 
applied science. It is essential for pure 
science to determine the, upper limits of 
superiority, the nature of the character- 
isties of the upper deviates, the ways in 
which they differ from the average, the in- 
dividual differences among them, and their 
similarities. It is not to be expected in 
any biological series that they will prove to 
be a type, yet there will be certain traits 
in which they tend to resemble one another 
more than they resemble, for example, the 
average of their species or the average of 
those less superior whose backgrounds and 
opportunities have apparently resembled 
their own. 
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It is of importance to applied science to 
know under what circumstances these su- 
perior deviates appear. If it should be 
found that the function of intelligence can 
be measurably increased through training 
methods, through environmental influences, 
and the like, then the hope would be jus- 
tified that the effective number of the 
gifted may be considerably enlarged. 1f, 
on the other hand, biological elements are 
chiefly involved, it is not likely, under 
existing conditions, that the present per- 
centage can be appreciably augmented. 
The attention of psychologists, which has 
been directed toward the study of back- 
ground as well as foreground, is now being 
turned especially to a consideration of the 
environmental conditions favorable for the 
development of gifted children, that is, to- 
ward the discovery of opportunities and 
influences which can stimulate their talents 
to strong, healthy, optimal growth. 


History 

Philosophers and other teachers who 
have tried to work out systematic methods 
of producing a good human society have 
given thought to the selection and educa- 
tion of superior children. Plato spoke of 
the importance of discovering and suitably 
educating the most able youths for leader- 
ship in the state. He suggested that tests 
of native ability should be the basis of the 
selection. From his day until the introduc- 
tion of modern universal school systems, 
education was, however, generally the pre- 
rogative of the children of the well-born 
and the able, plus a few outstanding minds 
from the lower economic or social groups. 
State administrators, teachers, and priests 
tried to recruit pupils of superior natural 
gifts who might be trained to carry on 
community institutions and maintain or 
extend the group culture, Under the ap- 
prentice system skilled specialists tried to 


attract gifted youngsters apt in learning 
and capable of superior accomplishment. 
Practical rather than scientific methods of 
finding and training gifted children are still 
in general use today. Ostwald in 1909 for- 
mulated his scheme for the selection of 
gifted university students for advanced re- 
search. Present-day personnel methods in- 
volve essentially similar problems and pro- 
cedures, With or without the use of spe- 
cial technical aids, education and industry 
seek the gifted and train those who are ex- 
pected to qualify for later leadership (E. L. 
‘Thorndike, 1939). 

Prescientific Observation of Gifted Chil- 
dren. Parents in all times have been alert 
to recognize superior competence in their 
ofispring, and it has often been they who 
discovered and brought to wider attention 
children with special mental ability. When 
the parents were themselves teachers they 
not infrequently attributed the unusual 
competence of the children to their own 
superior methods of instruction. Superior 
children have frequently been reported 
singly and in interesting collections. One 
of the more famous prodigies was Chris- 
tian Heinrich Heineken, who showed re- 
markable powers of observation and speech 
at the age of 10 months. Before the age 
of one year he could recite stories and 
verses. Under a tutor’s instruction he soon 
learned arithmetic fundamentals, anatom- 
ical systems, and world history. At the 
age of 4 years he could read printed and 
written German, relate stories in French, 
and recite 1400 sentences from good Latin 
authors; he knew all the important places 
on the map. His knowledge was said to 
be more than mere memory, for he could 
discuss what he knew with intelligence. 
His fame spread through Europe and he 
was invited to visit the Danish king, who 
was delighted and amazed by his conver- 
sation. Unfortunately, his health failed 
and he died at the age of 4 years and 4 
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months, Like Christian Heinrich, some 
others cited down to our own time (Braun, 
1920; Bridgman, 1938) died at an early 
age and before their unusual promise could 
show complete fulfillment. 

In happy contrast, the life story of Karl 
Witte gives the sequel to a gifted child- 
hood in terms of superior, highly esteemed 
adult achievement. Considered to be quite 
unprepossessing as an infant, he was so 
carefully trained that at 6 his thinking was 
logical and his information accurate. He 
learned foreign languages readily and by 
the age of 9 was proficient in several. 
Science, art, and history he acquired by a 
natural project method devised by his fa- 
ther. Entering the university at 9 he com- 
pleted a distinguished course in all his sub- 
jects and at 14 received the Ph.D. degree. 
When, at 16, he was appointed university 
instructor his youthful appearance caused 
objection and it was suggested by a royal 
patron that he devote some years to travel. 
During a residence abroad he was led to 
the literary study in which he became dis- 
tinguished while continuing his chosen ca- 
reer in jurisprudence. At 21 he became a 
university teacher, at 23 a full professor. 
His long and active life was happy in do- 
mestic as well as in wider social relation- 
ships. He was devoted to community, pro- 
fessional, and scholarly activities in which, 
before his death at the age of 83, he had 
won high honor and distinction. 

From many accounts we may conclude 
that, as in Witte's case, rapid mental de- 
velopment in superior healthy children can 
further unfold at a high level of adult dis- 
tinction. On the other hand, precocity due 
to overtraining may regress to a mean of 
mediocrity. The one-sided advancement of 
the emotionally unstable may later dete- 
riorate or end in mental illness. A typical 
early collection of case studies of historical 
precocious children is that of Buckley 
(1853). A more recent report of seven 


American prodigies illustrates the late pre- 
test point of view (Dolbear, 1912). 

Beginning of Scientific Psychological Ob- 
servation. Early scientific method was in- 
jected into the study of the gifted and a 
new phase of interest aroused in their in- 
vestigation by the genetie and statistical 
researches of Galton (1869) and his con- 
temporaries, "These constituted the first 
quantitative psychological studies of human 
endowment. DeCandolle (1885) and, sub- 
sequently, Ward (1906) introduced scien- 
tific method into the classification of the 
social influences favorable to the appear- 
ance of the gifted, contending that these 
are at least as important as the constitu- 
tional endowment in determining achieve- 
ment. J. McK. Cattell (1915, 1917) com- 
bined the two points of view and methods 
in his studies of American Men of Science. 

Yoder (1894) included childhood traits 
in his statistical study of the natural his- 
tory of fifty eminent men, and Ellis (1904) 
devoted special attention to interrelation- 
ships of precocity and health in the child- 
hood of eminent Britons. 

Three studies already referred to, by 
Terman, belong to the intermediate period 
in which the methods of psychology as of 
all natural science were gradually evolving. 
A study of leadership, suggestibility, and 
other traits in school children (Terman, 
1904) was followed by a summary of 
contemporary opinion regarding precocity, 
prematuration, and the new concepts of 
mental hygiene (Terman, 1905). By labo- 
ratory study employing a large variety of 
early intelligence test items, the abilities 
of bright and dull boys were compared 
(Terman, 1906). In the title of this study, 
“Genius and Stupidity,” Galton’s concept 
of genius as superior mental ability was 
introduced, 

In 1905 Binet’s mental test scale was 
published, Goddard’s translation appeared 
in 1911, and Terman’s revision in 1916. 
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Case studies of gifted children soon showed 
the possibilities of the new methods to dis- 
cover superior mentality. The first of 
these utilized mental ratings based on early 
versions of Binet’s scale preceding the 
Stanford standardization. "The author of 
the earliest report was incredulous (Bush, 
1914); the second (Langenbeck, 1915) 
found in the Binet data gratifying proof 
of obvious precocity. 

Modern Period of Quantitative Study. 
The small group of children with excep- 
tionally high IQ's revealed by the revised 
Binet method proved to be neither peculiar 
nor one-sidedly intellectual as had been 
suggested in some earlier studies of preco- 
cious children. They were found rather to 
be essentially normal, well-adjusted chil- 
dren (Terman, 1915). Brief reports of 
four whose IQ's reached 140 or above were 
included as the highest in a series covering 
the IQ range and illustrating the measure- 
ment of intelligence (‘Terman, 1916). The 
definition of 1301Q as the scoring point 
exceeded by the highest centile of mental 
ability was enunciated in the same volume. 

The following year Garrison, Burke, and 
Hollingworth (1917) published the first ac- 
count of an IQ in the 180's. Rusk (1917) 
described the test performance of an Eng- 
lish child whose repeated Binet scores gave 
1Q’s near 200, and Terman (1917), from 
biographical data, appraised Galton’s child- 
hood IQ as near 200. Other cases de- 
scribed in the first decade of measurement 
included an IQ of 167 (Coy, 1918); a 
phenomenally precocious reader (Terman, 
1918), later found to have an IQ of 140 
(Terman and Chase, 1920); and some 35 
individuals in the IQ range from 140 to 
184 (Terman, 1919). Besides affording 
case reports, these 35 gifted children with 
14 other top centile individuals were the 
subjects of the first group study of the in- 
tellectual, educational, and social charac- 
teristics of gifted publie school children. 


Gillingham (1920) reported seven IQ's of 
140 and higher in a study of superior 
private school children with personality 
handicaps. Whipple (1919) outlined and 
illustrated methods of selection and in- 
struction for superior, including technically 
gifted, children, reporting experimental re- 
sults and norms and appending a bibliog- 
raphy. Clearly the new method of meas- 
urement had provided a means for differ- 
entiating intellectually able individuals in 
childhood, and psychologists soon became 
aware of the possibilities for the further 
study of individuals and groups thus dif- 
ferentiated. 

The period from Henry's "Classroom 
Problems in the Education of Gifted Chil- 
dren,” in the 1920 Yearbook of the Na- 
tional Society for the Study of Education, 
to Whipple’s “Education of Gifted Chil- 
dren,” in the 1924 Yearbook (Part I) of 
the Society, shows gradually developing 
systematization in method and presenta- 
tion. The two volumes mentioned give 
cross-sections of contemporary interest and 
knowledge. Their bibliographies are exten- 
sive and valuable, Detailed studies of the 
educational status and progress of superior 
children in special classes published in this 
period include Coy (1923), in which the use 
of the term gifted was first specifically lim- 
ited to the top centile; Cobb and Taylor 
(1924); and Stedman (1924). Goddard's 
monograph in this succession appeared in 
1998. Root's (1921) descriptive study of 
superior children gave an experimental- 
psychological analysis of the mental proc- 
esses of 53 cases, 23 of them of IQ 140+. 
A. M. Jones (1925) reported a detailed 
classification from clinical and educational 
data of material confirming for 120 chil- 
dren in Pennsylvania conclusions drawn by 
Terman for his first group of 59 upper 
centile Californians. Investigators at this 
time characteristically grouped their re- 
sults and summarized the trends indicated 
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. by ranges and central tendencies. "Their 
studies of superior children ineluded school 
or clinic children variously restricted, in 
terms of IQ level, some extending consid- 
eration to include children within the 
average intelligence range. The researches 
dealing chiefly with groups of IQ 130+ or 
140+ or presenting individual case studies 
at this level form the material basis for the 
present review. Other supportive works 
concerning above-average groups are occa- 
sionally referred to briefly. 

Yates’s account, in 1922, of 25 superior 
high school students marked the first use 
of group tests for the selection of notably 
high intelligence, The assumption that the 
reported scores corresponded to individual 
IQ's of 140 or higher is open to question. 
The upper centile criterion may, however, 
have been approximately fulfilled in this 
early work. 

Whipple's Yearbook in 1924 contained 
the first statistically developed results from 
studies of the traits and achievements of 
large populations of the gifted. In this 
volume Terman outlined the Stanford 
study of more than 1000 gifted children 
with IQ's of 140 or higher. The methods 
of sifting the population by group and in- 
dividual tests were described, and results 
obtained in the first eross-sectional research. 
were briefly enumerated (Terman, 19245). 
Terman and DeVoss (1924) also presented 
a preliminary summary of the educational 
test achievements later reported in detail. 
Waddle's (1924) case studies included a 
number of exceptionally high IQ’s and 
reported remarkable achievements. The 
Yearbook researches describing upper cen- 
tile intelligences and reporting many cases 
with IQ’s 140 and higher include the 
studies by Hollingworth and Taylor (1924) 
of physical size and strength, Cobb and 
Taylor (1924) of achievement test scores, 
and Patrick (1924) of school achievement 
and personality traits. Standard educa- 


tional tests with the devices of educational 
ages and quotients had added considerably 
to the effectiveness of statistical techniques 
for gifted child study. 

In the next six years, 1925 to 1930 in- 
clusive, the essential descriptive and sta- 
tistical picture of the gifted child as we 
recognize it today was drawn. The re- 
searches of Terman and his associates, fre- 
quently referred to in this article as the 
California or Stanford studies, and Hol- 
lingworth’s monograph were primarily re- 
sponsible. Other investigators made valu- 
able additions, generally by way of sup- 
porting evidence. Terman’s researches were 
published in 1925 and 1930 as Volumes I 
and III of his Genetic Studies of Genius. 
"These compendia afford the most complete 
available store of factual data about large 
groups of gifted boys and girls in child- 
hood and adolescence. The first volume 
devoted 19 chapters to the history, methods, 
and results of the Stanford study of 1000 
gifted preschool and elementary school 
children and 300 gifted high school pupils. 
A brief report of a follow-up study after 
2 years and an important review of con- 
clusions and problems completed the work 
(Terman et al, 1925). In Volume III 
were reported methods and results in a 
cross-section follow-up after 7 years, 13 
chapters; 86 cases illustrating individual 
differences and personality problems, 9 
chapters; personal histories and achieve- 
ments of seven gifted juvenile writers, 5 
chapters; and a summary of retrospect 
and prospect in a critical, evaluative pres- 
entation, 1 chapter (Burks, Jensen, and 
Terman, 1930). The work presented in 
these two volumes is invaluable (1) be- 
cause of the large number of subjects, rep- 
resenting about nine-tenths of the highest 
IQ's in a population of 250,000 public 
school children of their age, (2) because 
of the combination of longitudinal and 
cross-sectional study, (3) because statistical 
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treatment is supported by case illustra- 
tions, and (4) because the basie data are 
made available for direct study and com- 
parison. 

Hollingworth, in 1926, published her 
monograph, Gifted Chüdren, & general 
summary presentation of the background 
and foreground of the field of study. A 
series of researches by the same author 
and her associates on special problems con- 
cerning gifted children included further, 
before 1931, a study of the regression of the 
1Q’s of the siblings of the gifted (Cobb aud 
Hollingworth, 1925), measurements of mo- 
tor functions (Hollingworth and Monahan, 
1926), measurements of special musical 
abilities (Hollingworth, 1926a), a follow-up 
account 10 years after the first study of 
an unusually gifted boy, IQ 187 (Holling- 
worth, 1927), the important evidence of the 
superiority in school achievement of the 
more gifted over the less gifted (Holling- 
worth and Cobb, 1928), and a study of 
the growth in stature of the gifted (Holling- 
worth, 1930a). 

In the same period Lamson (1930) re- 
ported on gifted children studied in the 
senior high school 7 years after their iden- 
tification in the lower grades; Gray (1930) 
contributed a study of young college stu- 
dents; Lehman and Witty (1927) exam- 
ined the play behavior of gifted school 
children; and Witty (1930) reported his 
first researeh on 100 gifted children with 
a follow-up after 6 years. The Witty 
studies covered many of the points studied 
also by Terman, and their similar findings 
gave direct support to the larger researches. 
Baumgarten in 1930 reviewed the studies 
of precocious children and described, psy- 
chologically, children with special artistic 
gifts. 

In the year following the publication of 
Volume I of the Genetic Studies of Genius, 
Volume II of the series appeared: à study 
of the early mental traits of historical 


geniuses (Cox, 1926). This work belongs 
in the succession, from Galton through 
Yoder, Ellis, and Cattell, of quantitative 
evaluations of historically recorded bio- 
graphical data concerning persons of emi- 
nent achievement. It differs from the 
older studies in the introduction of the new 
concept of intelligence measurement. The 
appraisal of the IQ's of historical persons 
in ehildhood as proposed and illustrated 
by Terman (1917) was here applied to a 
large number of the most eminent men of 
the past, including many of the world’s 
greatest geniuses. Previsaged by Terman, 
this work reported by Cox, from data 
gathered by her and her associates, ap- 
proached the problem of the gifted by 
making available for comparison the IQ 
ratings, personality trait evaluations, and 
environmental appraisals from available 
childhood data for 300 of the most distin- 
guished figures in the history of American 
and European progress. 

In the 1930's and the early 1940's indi- 
vidual and group studies of gifted children 
contributed many additional details to form 
the gradually emerging outline picture as 
it appears in later sections of this chapter. 
Three reviews and summaries gave the 
findings and conclusions to date (Terman, 
1931; Terman and Burks, 1933; Holling- 
worth, 1040). Hollingworth's (1942) final 
volume directed attention to the rare indi- 
viduals whose childhood IQ’s reached 180 
or higher. Case studies of 12 such unusual 
children were here prefaced by a detailed 
historical section with résumés of the pre- 
viously published accounts of 19 other chil- 
dren with similarly high IQ's. The book 
contains also a summary (five chapters), 
with critical comments and amplifications, 
of the author’s findings and conclusions 
hitherto available only in scattered pe- 
riodical form. 

Significant contributions of research in 
these years include (1) the increasing 
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evidence of the persistence in the gifted 
as they grow older of high intellectual 
ability and achievement as demonstrated 
by test performances and academic stand- 
ing (Hollingworth and Kaunitz, 1934; 
Lorge and Hollingworth, 1936; Hildreth, 
1939; Hollingworth, 1940; Terman and 
Oden, 1940a; Witty, 1940a; Hollingworth, 
1942; Witty and Theman, 1943) and (2) 
the beginnings of differential study of sub- 
groups of the gifted as in Lewis's (1941) 
comparison of the traits of gifted children 
of superior and inferior educational achieve- 
ment and in Terman and Oden's (19405) 
comparison of the most and the least suc- 
cessful of the California gifted group who 
had reached adulthood, 

The more extensive bibliographies for the 
twenty-five-year period of research include 
those of Terman and Chase (1920), Henry 
(1920), Coy (1923), Whipple (1924), Hol- 
lingworth (19265), Terman and Burks 
(1933), Blair (1938), Hollingworth, Ter- 
man, and Oden (1940), and Hollingworth 
(1942). Bibliographies on the education 
of the gifted in the 1940’s were prepared 
by Newland (1941) and Hildreth and In- 
gram (1942), 

Emerging Search for Further Defining 
Traits. A series of essentially duplicate 
studies tends to follow the elaboration of 
a new scientific technique. This occurred 
when the Binet method appeared, Many 
psychologists sought to discover or verify 
the presence of high IQ children in popu- 
lations available for testing. To this pri- 
marily scientific interest a practical educa- 
tional one was joined. Recognition of the 
desirability of segregating gifted children 
for educational economy and effectiveness 
made demands for adequate methods of 
selection. The mental tests provided a 
practical and objective basis that was 
found to be increasingly useful, especially 
when applied in conjunction with other 


methods of appraisal. 


When the high IQ groups had been seg- 
regated, further progress depended on ac- 
curate measurement of behavior capacities 
and personalities. Again two interests con- 
verged. The need for scientific knowledge 
about the accomplishments, abilities, and 
traits other than the intellectual of the 
high IQ’s was a compelling incentive to 
research; and the needs of teachers faced 
with the problems of instructing children 
40 to 100 per cent accelerated intellec- 
tually gave the problem immediate prac- 
tical urgency. The results have exceeded 
early anticipations in their extent and con- 
currence, and they have raised many new 
problems demanding further investigation. 

With the preliminary publication of the 
16-year follow-up of Terman’s gifted thou- 
sand (Terman and Oden, 1940a, 19405), 
research concerning gifted children entered 
a new phase. Personal characteristics, 
hereditary factors, school progress, and 
achievement were here for the first time 
compared for gifted children, apparently 
intellectually indistinguishable in childhood, 
who later became (1) successes or (2) fail- 
ures in terms of professional, occupational, 
and economic achievement. The ground 
was thus cleared for the next step: the 
identification of those within the gifted 
groups who are likely to become in terms 
of total personality the most competent 
adults. A basis for a more restricted defi- 
nition of the term gifted may result, or a 
new classifieatory term may be found for 
the high IQ children of greatest poten- 
tality, the gifted in childhood who in ex- 
ceptional accomplishment in their maturity 
realize the rare promise of their youth. 

Children who have not only the superior 
intellects to which the term gifted now 
attaches, but also the other traits and char- 
acteristics in which later superior achieve- 
ment is rooted, are intrinsically gifted in 
a broad psychosocial meaning of the word. 
Whether there are others not so highly 
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gifted in intelligence as the 130 or 1404- 
IQ's discovered in childhood, nor so pre- 
cocious in the unfolding of their mental 
powers, who later display equal or supe- 
rior success in their mature work, only 
further research can prove. The indica- 
tions now available seem to show that it 
is the integrated totality of personality, 
with its varying physical, emotional, intel- 
lectual, and social components forming 
more rather than less effective patterns, in 
which success in contrast to failure is con- 
ditioned under appropriate environmental 
stimulations. ‘Tracing forward the life 
progress of large groups of gifted children 
and upper centile children and tracing 
backward the developmental course of 
equally successful adult individuals who 
were not labeled as gifted in childhood 
must eventually solve the puzzle. 


Characteristics of Gifted Children 


The understanding, care, and training 
of gifted children and the theory of their 
origin and psychological constitution de- 
pend on knowledge of their background, 
their emotional and social traits, and their 
physical characteristics and on adequate 
measures of their intellectual endowment. 
Detailed observation and extensive quan- 
tification must precede analysis, and hy- 
potheses are not to be accepted as conclu- 
sions. Parents, teachers, even psycholo- 
gists, may cling to certain prejudices re- 
garding the problems of the gifted which 
only many facts can ultimately dispel. 
Some of these are now available and from 
them parts of the picture of the gifted 
children can be distinctly discerned; others 
are still fragmentary and unclear, with 
contradictory elements. In the following 
pages the present knowledge is briefly re- 
viewed. 

Racial Origin. Gifted children in the 
United States have been more frequently 


found in the racial groups in which in the 
past century economic, social, educational, 
and professional leadership has been gen- 
erally centered. Yet exceptions have also 
appeared, indieating that superiority may 
occur in any of the races or ethnic groups 
that have contributed to the American 
population. In Terman's main group 51 
per cent are of British descent; 17 per 
cent, German and Austrian; 6 per cent, 
French; 4 per cent, Scandinavian; and 
10.5 per cent, of combined Jewish stock. 
Old American families from New England 
and the Middle West have contributed 
substantially more than their quota to the 
California group, whereas foreign-born par- 
ents are numerically less well represented. 
Whatever groups are in the general popu- 
lation are also represented in the gifted 
group; Negroes, Mexicans, and Orientals 
are included in the California studies. In 
the Middle West (Witty, 1930, 1940a), in 
Ohio (Cleveland, 1921), and in Pennsyl- 
vania (A. M. Jones, 1925), the gifted 
groups have drawn heavily on the heredi- 
tary stocks constituting the more favored 
and enterprising elements of the popula- 
tion. In New York City, Jewish children 
are especially in excess in the publie school 
gifted groups (Hollingworth, 19265). 
The racial contributions to the gifted 
populations in the various studies corre- 
spond roughly to the rank order of IQ 
means of the same stocks in the public 
schools. They are also in general agree- 
ment with the draft army results of 1918. 
Yet conclusions as to the superiority of 
parent stocks or future groups of gifted 
children should not be drawn from results 
limited geographically, economically, and 
in terms of migration. Certain elements 
have never been adequately surveyed, as, 
for example, children of Trish descent in 
parochial schools. Indians and Negroes 
have been insufficiently represented in the 
public school groups surveyed. When 


994 GIFTED CHILDREN 


looked for in city Negro communities 
many high IQ Negro children can be found 
(Jenkins, 1943; Witty and Theman, 1943), 
and the degree of giftedness is uncorrelated 
with the extent of white ancestry (Jenkins, 
1936). A Negro girl of 200 IQ has been re- 
ported (Witty and Jenkins, 1936). Studies 
of IQ distributions in England and Scot- 
land show that roughly the same IQ level 
marks the upper centile in those countries 
as in the United States (Duff and Thomson, 
1923; Macmeeken, 1939). We may say in 
summary that, although it is true that un- 
der existing social conditions certain racial 
or ethnic groups produce relatively more 
gifted children than others, no final conclu- 
sions about the relation of giftedness and 
race should be drawn until wider regions 
are sampled and conditions for the study of 
social inheritance are more fully under- 
stood (Hollingworth, 1940). 

Sex Ratio, An excess of boys over girls 
has been found in the higher IQ brackets 
in the majority of groups of gifted chil- 
dren so far described. Among elementary 
school children Terman et al. (1925) found 
a ratio of 121 boys to 100 girls in 643 
preschool and elementary school children; 
A. M. Jones (1925), 135 boys to 100 girls 
in 120 cases. In contrast, Witty's (1930) 
100 numbered 51 boys and 49 girls, and 
Jenkins's (1936) Negroes showed excess in 
favor of the girls. In none of these re- 
searches, however, was the sex ratio a pri- 
mary problem, and representative selection 
had not been attempted. 'The method of 
nomination used by Terman and the ad- 
mission of volunteered subjects are both 
known to increase the numbers of higher 
scoring boys, as has been shown, among 
others, in the Scottish study of 1000 “rep- 
resentative” single age 1l-year-olds (Scot- 
tish Council, 1933). In proof, the only 
completely objective sample, a rigid single 
age group in which all the Scottish chil- 
dren born on certain days were tested, was 


found to contain 4 boys and 5 girls of IQ 
140+ (Macmeeken, 1939). Lewis’s (1940) 
study also shows more girls than boys in 
the higher IQ categories. His ratio is 46 
to 40 for IQ 1404-. 

Terman's high school group (Terman et 
al., 1925) of 200 gifted boys and 109 gifted 
girls selected by nomination and group in- 
telligence test offered an even larger nu- 
merical sex contrast than his younger popu- 
lations, and other comparisons of the sexes 
with respect to numbers at the highest 
group test score levels seemed at one time 
to confirm a disproportion largely inerens- 
ing with age (Terman and Burks, 1933). 
However, many of the reported results 
were drawn from groups unequally selected 
or were based on tests of unequal diffi- 
eulty for boys and girls. Data reported 
for large high school and college popula- 
tions derived from fairly homogeneous dis- 
tributions with equal mean scores for the 
sexes show generally smaller contrasts than 
the earlier studies. In illustration (Table 
2), Witty's (1934) group test results for 
IQ's 1404- in high school populations are 
compared with high school seniors' scores 
reported by Henmon and Holt (1931) and 
the Thurstones’ (1937, 1938) statistics for 
college freshmen, ‘The ratios show the 
boys generally but not always outnumber- 
ing the girls at the highest levels, but no 
regular age-sex trend appears consistently. 

Causes for lack of agreement in the 
given results probably include lack of 
homogeneity in the population samples 
compared and inadequacy of the tests as 
measures equally fair to both sexes at the 
upper extremes even when the means are 
satisfactorily equated. Essential for fair 
comparison of superior deviates are suffi- 
ciently high “ceilings” in different sections 
of the tests, equality in population sam- 
ples, and statistical adequacy of sample 
size at the gifted level. Appropriate con- 
sideration should also be given to the pos- 
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sible involvement of differences beside the 
intellectual, such as social motivation, phys- 
ieal endurance, and fatigability in learning 
situations and examinations, and amount 
of practice and experience with different 
kinds of subject matter. Such factors may 
complicate the measurement of intelligence 
more at the extremes than at the means. 
The existence of a sex difference or its 
amount can be indicated certainly only 
when the secondary factors are eliminated 
and the comparisons are made with group 
or individual test techniques equally fair 
to both sexes at the part of the scoring 
range involved. 

Heredity and Home Background. Gifted 
children may come from humble or from 
superior homes. In Terman’s group 31 
per cent of the fathers were professional; 
50 per cent, semi-professional or in busi- 
ness; 12 per cent, skilled laborers; and less 
than 7 per cent, semi-skilled or unskilled. 
In Witty’s group 64 per cent were in busi- 
ness, 34 per cent were professional. In 
terms of proportional representation in the 
general population the professional class 
has ten times its quota of gifted children; 
the commercial and publie service groups 
exceed their quota by 50 per cent, whereas 
the industrial group contributes less than 
half its share. Even so, the large non- 
professional general population is so great 
that its numerical contribution to the 
gifted group is more than twice that of 
the professions. Groups of superior, but 
not gifted, children show relatively similar 
distributions in occupational and profes- 
sional homes (Blair, 1938). Rated on the 
Barr Occupational Scale, the fathers of 
Terman’s children show a much higher 
average index than the theoretical norm 
for the general population. And the fa- 
thers of two gifted children rate higher 
than the fathers of one. Witty has pointed 
out that the average Barr rating for the 
fathers of high school children, average IQ 


111, is approximately halfway between the 
index of the fathers of gifted children and 
the estimated theoretical index for the gen- 
eral population. 

The good stock producing the gifted is 
further indicated by the statisties for edu- 
cation and various measures of social value 
in the parents. The education of the fa- 
thers and mothers in the California study 
averages 12 years; the grandparents had 
less schooling than this, but more than the 
average in their day. Witty’s Kansas and 
Missouri mothers also average 12 years of 
education; his fathers, 13 years. Among 
the parents of Jones’s group, which seems 
to have been drawn from a university 
clinic, 55 per cent of the fathers and 24 
per cent of the mothers were college grad- 
uates. These figures are higher than are 
generally found for the parents of typical 
gifted pupils in public schools. In the 
California group one or both parents of a 
fourth of all the children held a college 
degree. In Witty’s group 50 per cent of 
the parents had 2 years or more of college 
training, 

It is characteristic for gifted children 
to be born in families where positions of 
honor, trust, and responsibility are the rule 
rather than the exception. Terman found 
among the members of 528 families of 
gifted children more than twice that num- 
ber of political, religious or fraternal, pro- 
fessional, financial, or executive positions. 
Witty reports similar results. Eminent 
relatives are also numerous in the families 
of the gifted in Terman’s group, including 
14 members of the Hall of Fame, 25 men 
and women listed in Who’s Who, and 57 
relatives in the American Encyclopedia of 
Biography, or an equivalent source. The 
fathers and mothers of the gifted children 
report a large and varied interest in hob- 
bies (Witty, 1930), Teachers regard gifted 
homes as probably favorable in 85 per cent 
of Terman’s cases, unfavorable in 9 per 
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cent; in a control group the corresponding 
figures are 62 and 24 per cent. Further 
statisties indicate energy and stability in 
the families of the gifted. The average 
family containing a gifted child has 3.35 
children when completed, showing a rela- 
tively small decline from the 3.67 children 
in the completed families of the parents. 
The correlation coefficient between the 
schooling of the parents and the size of 
the family is —.21 +.07; between IQ and 
size of family, —.27 +.06. Seven per cent 
of the parents of the gifted have been di- 
vorced or separated as compared with an 
estimated rate in the general population of 
8 to 9 per cent. Infant mortality and 
morbidity rates are low in the families of 
the gifted; only 8 per cent of the fathers 
and 12 per cent of the mothers report as 
much as one or more, often minor, chronic 
illnesses. In agreement with Cattell's find- 
ings for men of science, where there are 
two or more children in the family, the 
gifted is likely to be the first-born. 
Physical Traits and Health History. 
Baldwin’s study of the California gifted 
group finds them superior to the age norms 
in thirty-four anthropometric measure- 
ments, including height, weight, general 
physical development, and muscular energy 
(Burks, Jensen, and Terman, 1930). Age 
for age, they exceed the developmental 
norms for average children. In height and 
weight they resemble private school chil- 
dren and other select groups drawn from 
superior population samples and enjoying 
more adequate physical care than average 
children (Table 3). At each reported age 
the gifted boys considerably exceed Shut- 
tleworth’s (1039) superior socioeconomic 
group; they are slightly taller and heavier 
than Baldwin and Wood's (1923) norms; 
and they almost equal Gray and Jacomb's 
(1921) norms derived from exclusively 
healthy, private school children. Witty's 


(1930) results also show better than aver- 
age bodily development. 

Hollingworth and Taylor's (1924) data 
for 45 gifted Jewish children in New York 
City are in agreement with the other re- 
sults with respect to height, and show, in 
a comparison of their results with norms 
for average and feeble-minded children, that 
a positive intelligence-height relationship is 
present. These children were also espe- 
cially well nourished, as indicated by height- 
weight coefficients, and their strength, 
measured by dynamometer test, was supe- 


TABLE 3 


Huron AND WrranT or Grrrep AND OTHER 
Grovurs or Boys 


Gifted cee, 
Sade | Shute | Gray and Baldwin | California 
Ages PAST worth [imb i| woog p | Torman 
(00) | (1921) dt | qal 

Terman (02) | (am 

«t al (1025) : 


Height (in Inches) 


T 48.5 40.2 48.1 48 471 


8 60.6 48.7 52.1 50 49.2 
9 52.3 50.8 55.8 52 51.2 
10 63.7 52.8 56.0 ba 63.3 
u 56.2 54.8 66.8 bo Ln 
12 57.9 50.0 59.7 58 50.8 
13 59.0 58.0 60.1 60 58.8 
14 02.6 061.1 02.8 63 91.4 
15 4.7 064.0 00.2 o5 02.8 
A Ses Se 
Weight (in Pounds) 


* Age to nearest birthday. 

t Net weight. 

1 Weight vith clothing. 

§ Weights read from height-weight table. 
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rior to that of average and vastly superior 
to that of dull children of the same age. 
The height of these children measured year 
by year for a 6-year period continued on 
the average about 5 per cent above the 
norms (Hollingworth, 19265). Monahan 
and Hollingworth (1927) found gifted chil- 
dren appreciably superior in neuromus- 
cular capacity as measured in strength of 
grip, in jumping, and in tapping speed. 
The early studies of Cleveland (1921), 
Yates (1922), and A. M. Jones (1925) are 
in agreement with the more recent and 
more detailed results in indicating supe- 
rior physical development and energy with 
infrequent physical defects. Hildreth’s 
(1939) 50 upper centile elementary school 
children of Jewish race were superior to a 
matched control group in energy, physique, 
activity, and resistance to fatigue. In this 
connection the exploratory psychogalvanie 
research of Collmann (1931) is of interest. 
He found that superior children (average 
IQ 138) are less disturbed emotionally by an 
experimentally stimulating situation than 
average children. 

Health histories were secured in Ter- 
man’s and Witty's studies. The general 
conclusion from both researches is that 
gifted children are generally above the 
average in physieal health and strength. 
'The parents of the gifted are in the prime 
of life when the children are born, the 
fathers in the early thirties, the mothers 
in the late twenties, in agreement with 
Cattell's figures for the parents of 865 men 
of science. In the California group only 
44 per cent of the children were born 
prematurely. The mother's health during 
pregnancy was rated as poor or very poor 
in but 7.8 per cent of the cases. The 
mean birth weight for both the California 
and Middle Western infants was approxi- 
mately 12 eunces above the norm as given 
by, Faber and Holt. Of the California 
gifted children, 57 per cent were breast- 


fed 8 months or longer as compared with 
39 per cent reported by Woodbury in a 
norm group. In three successive health 
reports of Witty's gifted, superiority was 
maintained by upwards of 84 per cent; 
90 per cent were reported to have good 
or excellent health during the first year. 
Sixty-eight per cent reached or exceeded a 
control group in health index in Witty's 
first study. Witty’s children cut the first 
tooth at 6.8 months, Terman’s at 7 months, 
in comparison with the norm range from 6 
to 9 months. Terman’s group talked at 
11.3 months; the boys at 11.74 and the 
girls at 11.01. The average age for taking 
the first step was 13.05 months; for the 
boys, 13.10 and for the girls, 12.87. These 
results were compared by Terman et al. 
(1925) with Mead’s norms: walking, 13.88; 
talking, 15.3 months. Talking appears in 
Witty’s and Terman’s gifted children to be 
slightly more precocious than the other 
activities reported from this early age. 
Comparison of the California elementary 
school gifted children with a control school 
group shows relatively fewer gifted chil- 
dren with defective hearing, mouth breath- 
ing, stuttering, headaches, or other symp- 
toms of nervousness. The hours of sleep 
for the gifted are, age for age, more than 
those for the control group. Increasing 
from year 7 the difference amounts to 
about three-quarters of an hour at 12 and 
13 years. 

Pubescence was reached somewhat earlier 
by the gifted than by control children. 
Thus 100 per cent of Terman’s 14-year- 
old boys were postpubescent as compared 
to 53 per cent of the control boys; and 
48 per cent of 13-year-old girls had reached 
menarche in contrast to 25 per cent of 
control girls. 

In the California study detailed medical 
examinations were given by two pediatri- 
cians to 783 gifted children. The careful 
individual appraisals by the physicians led 
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to an expressed impression that major 
and minor defects are much less common 
among the gifted than among unselected 
children, and that “other things being 
equal there is a direct correlation between 
physical health and mentality in children 
when studied in groups.” The home care, 
cleanliness, and health habits of the ma- 
jority of the children indicated by their 
diet, hours of sleep, etc., were evidence of 
the superior intelligence of the parents. 
The conclusion was reached that, physi- 
cally, the gifted child ranks above the 
average child of the community. 

School Progress. Early attendance, rela- 
lively rapid grade advancement, and more 
than average interest in the more theo- 
retical subjects charaeterize gifted children 
in school. Of the California gifted group 
in the early 1920's, 3 out of 5 attended 
kindergarten before entering the elemen- 
tary grades at the average age of 6 years, 
3 months. One out of 5 skipped half the 
first grade, and 1 out of 10 was immedi- 
ately entered in the second grade on be- 
ginning school. Acceleration tended gradu- 
ally to inerease so that by the time the ele- 
mentary school course was completed one 
entire grade had commonly been skipped. 
Of Terman’s children 85 per cent skipped 
one or more half grades. After skipping, 
and so missing a segment of the curriculum 
content, the gifted children were, in the 
teacher’s opinion, entitled to still further 
advancement, 8 out of 10 deserving addi- 
tional promotion. Although 4 per cent 
had actually repeated a half grade, no 
elementary school child in the California 
group was retarded in terms of age-grade 
standards. In terms of mental age and of 
tested educational accomplishment, how- 
ever, the group was far below the appro- 
priate placement, a characteristic condition 
of gifted children in school. The mean 
progress quotient (grade age divided by 
chronological age) was 114 for the Cali- 


fornia group, 116 for Witty’s group. If 
the average gifted child were promoted in 
terms of mental age, he would be at least 
2.8 years advanced at age 7, and at age 
11 he would be entitled theoretically to 
placement in the tenth grade or higher by 
reason of his 5 or more years of accelera- 
tion. It is not, however, suggested that 
promotion in the regular school should be 
made in these terms, although the fre- 
quently serious misplacement of the gifted 
is clearly indicated by these figures. 

The school work of the gifted is rated 
subjectively by their teachers as superior 
to that of their classmates in debating, 
history, composition, literature, grammar, 
general science, geography, civics, reading, 
and arithmetic. The contrast in the qual- 
ity of the work is most conspicuous in 
subjects requiring verbal comprehension, 
usage, and formulation; least so in activity 
subjects little correlated with intelligence, 
such as physical training, sewing, drawing, 
clay modeling, penmanship, manual train- 
ing, painting, and shopwork. In five ele- 
ments of musical sensitivity measured by 
the Seashore tests, Hollingworth (1926a) 
found 49 gifted children (IQ 1354-) undis- 
tinguished from a control group of the same 
age. In speed and quality of penmanship 
Hollingworth and Cobb (1928) found the 
performance of the gifted children very 
close to the norms for their age. Because of 
their more frequent superiority, the average 
excellence of the gifted in 29 subjects com- 
bined is one step higher on a 7-point scale 
than that of control children (Terman et 
al, 1925). Witty's results are in agree- 
ment in showing excellence, whether quali- 
tatively or quantitatively measured (Witty, 
1940a). 

The weaknesses of the gifted appear 
most often in subjects requiring manual 
coordination or dexterity; those of the 
control children, in work requiring abstract 
thought. For the gifted, 68 per cent of 
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the weaknesses are in writing, art, and 
handwork, as against 16 per cent for the 
control. Conversely, 17 per cent of the 
gifted are reported weak in such subjects 
as arithmetie, English, and history, whereas 
61 per cent of the control children are 
weak in these subjects (Terman et al., 
1925). 

Gifted children’s school subject prefer- 
ences correlate with the teachers’ estimates 
of the quality of their work in the different 
subjects to the extent of 41 (Terman e£ 
al., 1925). Witty found the same trends 
of preference, especially toward the verbal 
subjects (Witty, 1930). The boys are 
more alike in their preferences than the 
girls, and the gifted girls resemble the 
gifted boys in their choices more than they 
do the control girls. Subjects rated as easy 
by the gifted more often than by the 
control are again the more abstract and 
verbal: literature, debating, history, and 
grammar; and the preference and ease 
ratings correlate to the extent of .59. The 
normality of the gifted is indicated by 
their resemblance to control children in 
giving a high preference rating to games 
and sports as a school subject (Terman 
et al., 1925). 

Gifted children are regular in school at- 
tendance, very infrequently dislike school, 
and in more than half the cases—54 per 
cent for the boys and 70 per cent for 
the girls—have a “very strong liking for 
school.” In the grades they devote on the 
average two hours of homework per week 
to school lessons (Terman et al., 1925). 

School Achievement. Educational 
achievement quotients from the Stanford 
‘Achievement Tests of gifted groups indi- 
cate without exception performance nota- 
bly above the average, yet these scores 
age for age are little correlated in gifted 
children with years of grade school attend- 
^ Intelligence, not formal schooling, 
(Terman et 


ance. D 
largely determines their level 


al, 1925). For the brightest children in 
regular publie school classes they are gen- 
erally relatively lower than for the moder- 
ately superior children (Cohler, 1941; 
Johnson, 1942). The highest quotients so 
far reported are those from two New York 
City groups: (1) two opportunity classes 
where half the regular school time was de- 
voted to the prescribed grade school cur- 
rieulum, the other half to an enrichment 
program; (2) a mixed group of individual 
pupils in regular classes where no special 
enrichment had been attempted (Gray and 
Hollingworth, 1931). The unusually high 
scores in both groups suggest that excep- 
tional motivation had been elicited through 
some technique of test administration. 
Relative to their 1Q’s, the two groups are 
closely equated in achievement, thus dem- 
onstrating neither advantage nor disadvan- 
tage in regular school accomplishment from 
(1) segregation, (2) shortened time for 
prescribed subjects, or (3) enrichment in 
the addition of special subjects. However, 
the fact that the opportunity class chil- 
dren achieved thus well after spending only 
half as much time on the subjects should 
not be lost sight of. Terman’s large groups 
reported in 1925, Witty’s 1930 group, and 
Terman’s 11-year-olds from the 1925 group 
reported in 1930 also show high standing 
in terms of achievement quotients. But 
children, especially girls, selected in Cali- 
fornia for their high IQ's in 1922 and 
tested in achievement as ll-year-olds 5 to 
7 years later show considerable regression 
in score from the means of those whose 
achievement was measured near the time 
of their qualification for the gifted group. 
Other score series may be compared with 
these (see Table 4): Patrick’s (1924) upper 
centile opportunity group, Cobb and Tay- 
lors (1924) gifted opportunity groups, 
Hildreth’s (1938b) three IQ levels from 
regular classes in the Lincoln School, and 
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TABLE 4 
EDUCATIONAL ÁCHIEVEMENT QUOTIENTS OF GIFTED AND OTHER SCHOOL CHILDREN 


Woods's (1929) private school children 
with superior group IQ scores. 

The differences in the various series of 
data raise many questions. To the extent 
that they are in agreement they show 
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ia for the gifted; persistent excellence as 

compared with superior, but not exclusively 
zi gifted, private school pupils. In general, 

3 ales differing IQ levels are seen to maintain 

à Tje their relative status in achievement test 


scores. Differences in teaching emphasis 
may be involved in the contrasts and per- 
haps, as mentioned above, test motivation 
also, These factors, together with regres- 
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ing fractions and long division. Later Hil- 
dreth (19385), comparing three IQ levels 
from grade to grade in the same private 
school classes, also found no tendency for 
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those cited here in showing (1) superior 
school achievement scores of the gifted as 
compared to their age norms, (2) relative 
inferiority in most groups of educational 
age scores as compared to mental age 
scores, (3) equivocal evidence with respect 
to the advantages and disadvantages, as 
measured in available test scores, of special 
opportunities and programs. 

DeVoss (Terman, 1925) made a careful 
study of the specialization of ability in 
achievement test terms, which he illus- 
trated with case studies. He concluded 
that the achievement profiles of the gifted 
are like those of average children in pattern, 
but they rate at a much higher level. The 
score disparities in the various school sub- 
jects are similar and the gifted are no more 
one-sided than average children. Typical 
good readers tend to be relatively deficient 
in arithmetical computation, good calcu- 
lators excel in science information, but are 
somewhat less capable in the language 
functions. Good spellers are relatively 
more successful with exact scientific work, 
including arithmetic, and less successful in 
verbal interpretation. In both gifted and 
control profiles the range from the best to 
the poorest single performance level is 
relatively narrow. The unevenness of 
scores, in younger children especially, can 
hardly be accounted for by differences in 
training and is believed to show the in- 
fluence of innate factors. When measured 
in terms of standard scores with the in- 
telligence level at 100 per cent, the high 
achievement level of the gifted is only 62 
per cent above the chronological age norm. 
Measured in terms of educational quotient, 
the corresponding percentage is 80. Abili- 
ties in the various school subjects correlate 
more closely with general intelligence rat- 
ings than with any special ability for which 
measures were available in the gifted study. 

As a corollary to the study of the even- 
ness of achievement, the evenness of men- 


tal ability was rated by the teachers for 
the gifted and a control group with results 
favorable to the gifted. The question, as 
stated to the teacher, “Is child’s mental 
ability very even, ordinarily even, rather 
uneven or very uneven?" may be inter- 
preted in terms of day-to-day stability of 
performance or in terms of capacity for 
various types of work. 

Extracurricular Pursuits and Interests. 
Somewhat more than half Terman's gifted 
group study musie, drawing, painting, danc- 
ing, language, etc. outside the regular 
school curriculum. An average of 6% 
hours a week is devoted to these studies 
by those who pursue them. The parents 
report noting superior ability in special 
subjects and in general intelligence as in- 
dicated in Table 5. It is of interest that 
8 per cent of the parents report that they 
have never observed indications of supe- 
rior intelligence in their children; 6 per 
cent more give no response to this item. 
Those who report recognition of intellec- 
tual superiority state that it was first noted 
just before 315 years of age in the girls and 
a little later in the boys. Musical ability 
is noted on the average at 5 and the 
other special abilities at 6. The parents 
enumerate quick understanding, great curi- 
osity, retentive memory, early speech, un- 
usual vocabulary, and extensive informa- 
tion as the most frequent early indicators 
of superior intelligence. 

Approximately 70 per cent of the par- 
ents state that they allowed the child to 
go his own pace in school, 19 per cent 
encouraged rapid progress, and 9 per cent 
held the child back, Most of the parents 
attempted to encourage progress by an- 
swering questions and by taking interest in 
the child’s interests; few parents carried 
out systematic plans of home training. 

Approximately half the California gifted 
children learned to read before starting to 
school,. In Witty’s group 38 per cent 
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TABLE 5 


PERCENTAGES OF GIFTED CHILDREN REPORTED BY THEIR PARENTS AS SHOWING 
Various KINDS or SUPERIOR ABILITY * 


General Arith. or Science or Drawing or Dexterity, Mechanical 

Intelligence Music Math. Nat. Study Dramatics Painting Handwork Ingenuity 
Boys 84% 31% 52% 29% 18% 27% 21% 31% 
4276 31% 3195 796 


Girls 85% 42% 45% 29% 


* From Table 103, p. 278, L. M. Terman et al., Genetic Studies of Genius, Vol. I. Mental and Physical Traits of a 


Thousand Gifted Children, Stanford University Press, 1925. 


learned to read before the age of 5; and 
of Terman’s children 20 per cent learned 
at this age, 6 per cent before 4, and nearly 
2 per cent before 3. This precocious ac- 
tivity among gifted children is stated to 
have occurred generally with little or no 
formal instruction. Learning to read at an 
unusually early age appears to be a cor- 
relate of high IQ in childhood. 

Reading is the favorite pastime of the 
gifted children as well as their best-liked 
and easiest school subject. Teachers re- 
port that 9 out of 10 in a group of 400 
read more than the average, and that 
nearly 60 per cent read very much, in con- 
trast with about 12 per cent of a control 
group who do so. Parents estimate that 
their gifted children devote each week 6 
hours at age 7 up to 12 hours at age 13 
to their favorite pursuit. 

A record of two months’ reading shows 
that the gifted read more than twice as 
many books as control children of the same 
age. From the age of 9 the gifted exceed 
the average children of all ages up to 14 
in number of books read (Terman et al., 
1925). That superiority in this respect is 
not necessarily a favorable sign of later 
achievement is shown by the comparison 
of the reading records of Terman’s adult 
success and failure groups. The members 
of the failure group had reported in child- 
hood a greater number of books read than 
had the success group (Terman and Oden, 
1940). Excess in this respect may admit 
of two interpretations beside the appar- 
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ently favorable one: overstatement may be 
characteristic of some gifted children, and 
social withdrawal or flight from reality 
may be present in some children who read 
excessively. 

Gifted, like control, children prefer, if 
they are boys, first of all stories of adven- 
ture or mystery; if girls, stories of home 
and school life; but gifted children name 
also many more works of genuine literary 
excellence, including two to ten times as 
many books of poetry and drama, science, 
history, biography and travel, and defi- 
nitely less popular, emotional fiction. An- 
other investigation concurs with these re- 
sults of Terman’s in reporting superior 
quality in a larger proportion (49 per cent) 
of high IQ than of control (9 per cent) 
children (Cleveland, 1921). The Califor- 
nians’ best-liked book was a favorite for 
both gifted and control children; but boys 
and girls had only 5 of 20 favorites in 
common, 

Gifted children express slightly stronger 
interest than do unselected children in the 
yarious activities that occupy their out-of- 
school hours. Sex differences rather than 
intellectual differences largely determine 
the trend of activity choices, yet a real 
contrast is shown between the gifted and 
unselected children in the number of col- 
lections made at all ages from 6 to 13. 
The gifted make about twice as many col- 
lections as the control, and the number of 
these having scientific interest and value is 
twice as large (Terman et al., 1925). 
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The vocational ambitions of the gifted 
as compared to those of control children 
rate one and a half to two and a half 
points higher on the Barr Scale, a signifi- 
cant difference for the group as a whole. 
In the gifted group the preferred occupa- 
tion rates nearer to the occupational status 
of the fathers than in the control group. 
The ambitions of the unselected tend, in 
terms of their abilities, to be more wishful 
than realistic, whereas the gifted may in 
most cases fortunately combine these two 
trends, Among the gifted, a small frac- 
tion chooses in childhood, and subsequently 
enters, occupations generally followed by 
people of average intellect and opportu- 
nity, Culture and custom limit the choices 
and the careers of the girls, as in some 
cases temperament or the lack of social or 
educational advantages does those of the 
boys (‘Terman et al, 1925). 

Results from Wyman’s (Terman e£ al., 
1925) association test of (1) intellectual, 
(2) social, and (3) activity interests show 
characteristic contrasts between gifted and 
control groups in these interests, at each 
of four ages from 10 to 13. The largest 
differences are in the intellectual interests, 
but the social interest contrasts are also 
significant statistically. The differences in 
the activity interests are significant only 
at ages 10 and 11 for the boys and at 10 
for the girls. Measurement by correlation 
of the relative effect of intelligence and 
intellectual interests upon school achieve- 
ment shows that when the factor of intel- 
lectual interests is rendered constant intel- 
ligence and achievement correlate .76; with 
intelligence constant, intellectual interests 
and achievement correlate 49. Intellectual 
interest, although not so potent as intelli- 
gence, is thus found to be a possibly sig- 
nificant factor in school accomplishment. 
Tt is significant for all the school subjects 
except spelling and is greatest in the case 
of arithmetical reasoning. By a similar 


method, social interest and activity interest 
prove to be uncorrelated. with school 
achievement scores. 

Play Activities. The play interests, 
knowledge, and practice of 554 gifted chil- 
dren have been compared with those of 474 
control children from the same elementary 
school grades (Terman et aL, 1925). In 
play knowledge the quotient of the gifted 
is found to be 136; that is, a 10-year-old 
intellectually superior child has as much 
play information as an average 13-year-old 
child. The boys of both groups somewhat 
exceed the girls in play information. The 
gifted express as much liking for games 
and fondness for playing with others as 
average boys and girls. The gifted are in- 
clined to prefer playmates who are older 
than themselves and they show less sex 
preference in the choice of playmates than 
do average children of the same age. The 
average amount of play with other chil- 
dren, 294 hours a day for the boys and 
214 hours a day for the girls, is somewhat 
less than the time so spent by the average 
child. Yet the normality of the gifted is 
indicated by their devotion of more time 
to play than to reading and study com- 
bined (Terman et al, 1925; Coy, 1930). 
The play interests of gifted and average 
children are generally similar rather than 
contrasting. The slight differences appear 
to be associated with the somewhat greater 
mental maturity of the gifted. They tend 
to prefer games played typically by older 
children, and interest in the childish games 
wanes with them at an earlier age than in 
the average. These results derive from 
ratings on a play maturity scale (Terman 
et al., 1925). 

Lehman and Witty (1927) report 50 
gifted and 50 matched control children 
interested in the same diversity of plays 
and games, The gifted girls engage in a 
somewhat larger number of play activities 
than the average girls; the gifted boys in 
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a slightly smaller number of play activi- 
ties. The averages of the sexes combined 
prove to be identical. The gifted less fre- 
quently take part in certain kinds of vig- 
orous physical play exercises and more 
often in games and pursuits in which read- 
ing is an element. Aside from reading 
itself, the best-liked activities are similar 
for the gifted and the control groups. The 
like sex intercorrelations of the preference 
ratings for 90 plays, games, and amuse- 
ments, based on the children's own expres- 
sion of attitude and participation, are 
above .80. This demonstrates that the 
games enjoyed most and played oftenest 
by gifted and average children are gener- 
ally the same active social games, although 
gifted children prefer thinking games and 
those that are mildly social and quiet. 
Boys, whether gifted or average, prefer 
boys’ games, and similarly girls, whatever 
their mental endowment, generally prefer 
typical girls’ activities. 

Personal and Social Character Traits. 
The traits of gifted children have been 
appraised by means of various tests and 
by ratings on elements of behavior defined 
for the purpose. The results, although 
lacking the statistical reliability and ob- 
jectivity of the intellectual and educational 
measurements, seem to indicate through 
cumulative agreement that gifted children 
as a group tend to differ characteristically 
and favorably from unselected children. 
A wide range of tests and ratings has been 
reported by Terman and his associates 
(1925) for more than 500 gifted children 
and an equally large unselected control 
group. Witty’s (1930) results for 100 
gifted children are corroborative. In & 
number of other studies top centile or 
other superior children have been reported 
whose traits tend to resemble the strictly 
gifted groups. 

When compared with control children in 
scores on tests of personal and social stand- 


ards and ideals (Raubenheimer-Cady Se- 
ries), the gifted children show far more 
favorable social preferences and social at- 
titudes, more desirable preferences, less 
boastful exaggeration, less cheating, and 
considerably greater trustworthiness under 
stress. Sixty to 80 per cent of the gifted 
exceed the median scores on the separate 
tests of the battery (Terman, 1925). 

On a total score, combining results for 
the entire series of tests, the average excess 
for the gifted children was 85 per cent, and 
the typical gifted nine-year-olds equaled or 
exceeded control children through age 14. 
Although both groups showed wide indi- 
vidual differences with interesting age-sex 
trends, the characteristic contrasts were 
maintained between gifted and control chil- 
dren. Witty's 100 gifted children were also 
superior on three of the same tests. 

Freedom from psychopathic trends, as 
measured by Cady's version for children 
of the Woodworth Personality Inventory, 
showed a further superiority of the gifted 
children, with 67 per cent of the boys and 
75 per cent of the girls equaling or exceed- 
ing the control median, Emotional sta- 
bility measured by this test rates for the 
gifted more than 0.5 SD above the con- 
trol children’s average, a position main- 
tained or slightly increased after four or 
five years, ns demonstrated by retest 
(Burks, Jensen, and ‘Terman, 1930). The 
individual consistency in earlier and later 
test scores (.42) is sufficient to indicate at 
least some degree of predictability of the 
characteristics thus measured. 

The developmental-maturity quotients 
of some 50 top centile opportunity class 
pupils aged 9 to 12 were found by R. L. 
Thorndike (19405) to indicate an accelera- 
tion approximately equal to that of their 
school progress. On the Furfey Develop- 
mental Scale the boys rated an average 
quotient of 114; on its adaptation by Sul- 
livan the girls’ quotient was 118. Wide 
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item variation was characteristic, with high 
maturity shown in the choice of books to 
read, things to think about, and future 
vocations. Interest and attitude scores on 
the Pressey Test were reported for a 
similar group (R. L. Thorndike, 1939). 
The total test scores of interests and atti- 
tudes corresponded more closely to the 
mental than to the chronological ages of 
these children. The boys rated as defi- 
nitely more mature than the girls. Both 
sexes scored highest in the traits which 
they admire in others and in their freedom 
from fears and worries. Judgments of 
wrong and interests rated as less mature, 
although above average for both sexes. 
Individuals showed wide variability in item 
and subtest scores. 

Character trait ratings made by teachers 
and parents on more than 1000 gifted and 
control children indicate that the gifted as 
a group appear normal or better in the 
estimation of the adults most closely asso- 
ciated with them (Terman et al, 1925). 
Compared to a control group, their ratings 
are equal or higher on 25 traits including 
intellectual, volitional, emotional, moral, 
physical, social, and special ability traits. 
Parents and teachers are agreed (r = 4-.70) 
in ranking the order of superiority from 
marked excess in the case of the intellec- 
tual and volitional traits (difference more 
than 1 SD) to approximate equality in 
the physical and social traits. The ratings 
are found to be discriminative, and the 
“certainty of judgment” is fairly high. 
Single traits showing the largest excess for 
the gifted include common sense, origi- 
nality, desire to know and to excel, self- 
confidence, sense of humor, truthfulness, 
prudence and forethought, conscientious- 
ness, and leadership. In each of these 
traits 70 per cent or more of the gifted 
exceed the rated mean of the control chil- 
dren, In fondness for large groups, in 
freedom from vanity, and in cheerfulness 


the gifted differ least from average boys 
and girls. Although distinguished for lead- 
ership, in popularity they are close to the 
general mean. In ratings made five years 
later, the gifted still showed excess in the 
same traits when compared to a control 
group (Table 6), although the contrast was 
now not quite so sharply drawn. The 
rank orders of the trait differences were 
similar. Parents were inclined to see im- 
provement with respect to conscientious- 
ness and freedom from vanity, whereas 
teachers reported little change in these re- 
spects (Burks, Jensen, and Terman, 1930). 

Teachers of New York City gifted chil- 
dren reported their pupils average or supe- 
rior in a series of desirable traits (Specht, 
1919). Reports by 31 teachers of superior 
children in St. Paul, Minnesota, are in 
agreement in finding the gifted children 
above the average in many traits, includ- 
ing courtesy, cooperation, imaginativeness, 
inquisitiveness, and willingness to take sug- 
gestions. These children have a keen sense 
of humor and are not inclined to become 
discouraged. Contrary to an older popular 
opinion, they are not considered especially 
forward, domineering, egotistical, or self- 
willed (Johnson, 1923; Laycock, 1933). 
Hildreth (1939) found 50 upper centile 
children, including 20 with IQ's in the 140's 
or higher, superior in personality traits to 
matched children of average IQ in the 
same school. Recorded notations for in- 
tellectual, personality, and character traits 
included nearly five times as many favor- 
able entries for the superior as for the 
control children, whereas the latter showed 
excess in the unfavorable traits. The su- 
perior children excelled in activity and 
vivacity, independence, and self-assurance, 
they had more experiences to relate, their 
sense of humor was more often noted, as 
was also their willingness to face difficulties. 

Simmons (1939) studied the suggestibility 
of 47 top centile, special opportunity class 
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TABLE 6 
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children, aged 8 to 11, matched for age 
and sex, with a below-average group. In 
each of the experimental test situations 
employed, the group of higher intelligence 
yielded to fewer suggestions than the lower 
intelligence group, the differences being 
statistically reliable. Subjective ratings on 
independence from others in thinking also 
showed a reliable difference in favor of the 
gifted, 

Classroom attitudes of high IQ children 
are found satisfactory and in general supe- 
rior to the average. The children take 
active part in class discussions (Johnson, 
1923), they respect authority (Woods, 
1929), and are responsive to school disci- 
pline (Terman, 1925; Witty, 1930). In 
Root's (1921) study, conformity and tra- 
ditional orthodox behavior were reported 
as characteristic of superior as of average 
children. The favorable conditioning of 
behavior by home influences is suggested in 
the conclusions of McGehee and Lewis 
(1940) from a study of teachers’ estimates 
of the attitudes of their parents toward 
45,000 children in 36 different states. Supe- 
riority of the parents’ attitude was highly 
correlated with the intelligence of the chil- 
dren. The gifted boys and girls had the 
advantage of parental attitudes rated as 
superior in 66 and 61 per cent of the cases 
as compared with the attitudes toward the 
normative groups in which 20 and 23 per 
cent were so rated, 

Summary of the Traits of the Gifted. 
Studies of young gifted children, beginning 
with Terman’s report in 1919 and includ- 
ing the work of Root, Jones, Goddard, 
and Whipple, are in agreement with the 
larger, more recent, more strictly defined 
(IQ 140+), statistically more fully treated 
results of Terman, Hollingworth, Witty, 
and their associates, Hildreth, and other 
contemporary investigators. The various 
aspects of the background, development, 
interests, and achievements of gifted chil- 


dren are found to be clearly marked by 
superiority, characteristically greater the 
more the trait in question is correlated 
with intellect. Gifted children are superior 
specimens physically as well as psycho- 
logically, and they tend to express a supe- 
rior energy in their activities. They come 
from better homes and in many cases have 
had better educational backgrounds and 
opportunities. Yet, as we shall see in the 
consideration of individual cases, superior 
environments and educational advantages 
do not insure the production of crops of 
gifted children, and in capacity and accom- 
plishment individual gifted children gener- 
ally appear as unique and isolated indi- 
viduals even against their superior back- 
grounds. We must, therefore, believe that 
inheritance of gifted traits is individual 
and complex and that training can only 
develop, never create, gifted capacity. 
That there is no one-to-one correlation 
between intelligence and character traits is 
no surprise in view of the vast complexity 
of human personality. However, cumula- 
tive evidence seems clearly to demonstrate 
the better endowment of the gifted and 
their better training and development in 
social terms, as compared with average 
children. Techniques for precise measure- 
ment of causal relationships in this realm 
are not available to present-day research. 


Progress of the Gifted from Childhood 
to Maturity 


The relatively large populations of gifted 
children who have been intensively studied 
by psychologists no doubt include many all- 
round, highly superior individuals of whom 
it is reasonable to expect persistent growth 
at a level demonstrably above average 
and sustained continuity with respect to 
behavior and achievement. Because tests 
are fallible and the range of tested traits 
is narrow, some individuals who would rate 
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below more broadly defined gifted stand- 
ards are by current practice necessarily 
included in the groups selected for study. 
Moreover, test errors and changes in de- 
velopmental rate, whether constitutionally 
or environmentally conditioned, lead to 
score and rating regressions. However, the 
subsequent histories of children selected as 
gifted in childhood indicate that the errors 
and changes are not sufficient to invalidate 
the selection technique as a basis for group 
prediction, and the accumulated results 
point to the ultimate possibility of indi- 
vidual clinical predictions of fair reliability. 

Gifted children were first reported at the 
elementary school level, where their pres- 
ence was revealed in the earliest individual 
test surveys and where the problems of 
their education appeared most urgent. 
Studies of older gifted children have in- 
cluded (1) follow-up surveys, after a pe- 
riod of years, of groups investigated in 
childhood and (2) surveys of various 
young groups not previously studied, ado- 
lescents, and college students, usually se- 
lected in terms of group test scores, or of 
youth in relation to academic status. 
Duff (1929) and Witty (1940a) have re- 
ported the progress of gifted school chil- 
dren in the grades. Terman and Holling- 
worth and their associates have contributed 
the majority of studies of gifted adoles- 
cents and college students, and the only 
studies so far reported of gifted young 
adults, The data from all these researches 
are in agreement in indicating relative per- 
sistence in the characteristic trait patterns 
of the gifted as they grow older and con- 
tinued contrast between them and average 
children in intellectual achievements and 
superiority of interests. A summary of 
illustrative results is presented. 

In a preliminary follow-up of more than 
1000 gifted children made two years after 
his first study, Terman et al. (1925) found 
that the typical educational acceleration 


was continued and the indications of supe- 
rior ability appeared consistently in the 
school and home reports. Gains far out- 
weighed losses in deportment, in group ac- 
tivities, in breadth of interests, and in the 
social adaptability of the group as a whole. 
Children who had skipped grades were re- 
ported to have gained in application and 
to be more often eligible for further rapid 
advancement. 

In a more detailed follow-up carried out 
seven years after the first study, data for 
900 children were gathered and analyzed 
(Burks, Jensen, and Terman, 1930). As 
far as possible the traits and characteristics 
measured in the first study were again 
evaluated. Intelligence was rechecked by 
two individual and two group tests in four 
population samples. The Stanford-Binet: 
IQ results for children within the appro- 
priate age range disclosed for the boys a 
small average decrease of 3 points, from 
147 to 143; for the girls a sizable loss of 
14 points, 149 to 135. The changes were 
apparently not correlated with age. In 
the groups of age 13 and under 20 who 
were given the Terman group test, the 
boys were significantly superior to the 
girls in score. The median Terman group 
test IQ for the retested children was judged 
equivalent to a Stanford-Binet IQ above 
130, thus indicating maintenance of top 
centile status by 50 per cent of the group. 
The ninetieva centile was exceeded by 75 
per cent. The retest Terman group scores 
were very little lower than those taken age 
by age in the high school group tested 
seven years before. Analysis of factors of 
environment, personality, health, race, and 
Stanford-Binet test structure failed to re- 
veal causes of the score decrement. The 
slight drop in scores for the boys was at- 
tributed, in the absence of any other ex- 
planation, to a difference in the tests used 
or to simple regression; for the girls the 
larger decrement was attributed to these 
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factors or to a change in developmental 
rate and age of intellectual maturation. 
A sex difference in social motivation might 
also have been involved. Roughly paral- 
leling the IQ scores, the Stanford Achieve- 
ment Test quotients proved to be a little 
lower than they were in the first survey. 
For the boys the drop amounted to 6 
points, for the girls, 10 points. Here again 
test standardization and regression factors 
were probably involved. Yet the scores 
were still far in excess of those of average 
children of like age. 

Elementary School. 'The acceleration of 
the group in school grade status had con- 
tinued and the projected Ayres-Strayer 
standards of educational progress showed 
no case of retardation. In comparison to 
the earlier acceleration of 67 per cent of 
the group, a slight gain had resulted in 
acceleration for 74 per cent of the boys 
and 84 per cent of the girls. Grade status 
continued typieally above the chronological 
norm but far below the mental age status. 
School attendance continued to be regular, 
although liking for school had become 
slightly less strong. Attitude toward school 
was rated by the teachers as favorable for 
more than 80 per cent of the children. 
The amount of time devoted to homework 
had increased steadily with age. The 
gifted boys graduated from the eighth 
grade at the early age of 13 years, 1 month; 
the girls at 12 years, 10 months (Burks, 
Jensen, and Terman, 1930). 

High School. Lamson (1930) studied 
the high school careers of 56 gifted chil- 
dren who had been identified as of top 
centile IQ status before the age of 9 years 
and placed on the basis of their high in- 
telligence in special opportunity classes. 
They had entered high school from the 
special classes on the average before the 
age of 12 and they were about to graduate 
at age 16. Compared with a control group 
of 106 students in the same high school 


grades, the gifted were significantly supe- 
rior in scholastic achievement and had a 
smaller percentage of failures, although in 
age they were two years younger. The 
gifted had participated in extracurricular 
activities to an extent exceeding the con- 
trol group by 25 per cent. Lack of time 
and participation in other activities, in- 
cluding the reading of modern current fic- 
tion, study of music, and social dancing, 
prevented greater participation. The gifted 
impressed their teachers by their intelli- 
gence, the general quality of their work, 
and their sustained effort to an extent sig- 
nificantly in excess of the impression made 
by the control children. In self-control, 
general deportment, and appearance, they 
were tated as somewhat superior to the 
average pupils; in popularity and in con- 
ceit there was little difference between the 
two groups. In the teachers’ estimations 
general deportment and quality of work 
improved for the gifted during a 24-year 
period. Generally good health was re- 
ported for the high school years, and 6 out 
of 10 of the gifted expressed no regret at 
having entered high school at an exception- 
ally early age. Age 13 they considered 
the most favorable for high school entrance. 
Four out of five were glad to have had the 
advantages of the opportunity classes. 
Reasons for failures, activities participated 
in, offices held, honors, books read, and at- 
titudes toward scholastic work were re- 
ported in detail. 

Terman’s gifted children (Burks, Jensen, 
and Terman, 1930) had consistently supe- 
rior high school reports; a sample of 77 
cases won “A” grades in their separate 
studies about four to eight times as fre- 
quently as the unselected high school pupils 
in the same classes. In every course, in- 
cluding science and mathematics, the gifted 
girls were given higher average marks than 
the boys. For the girls the “A” grades 
amounted to approximately three-quarters 
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of their school work; for the boys, to some- 
thing approaching half. In the estimation 
of the teachers about one-third of the 
group showed remarkable ability in some 
special subject or subjects, whereas only 
15 per cent were rated as weak. Excel- 
lence and weakness generally appeared in 
the same subjects as before. Parents re- 
ported specialized ability in something over 
60 per cent of all the cases, including for 
the boys mathematies, science, debating, 
publie speaking, or mechanical ingenuity; 
for the girls, art, dramatics, dancing, writ- 
ing, household art, and music. 

Tests of high school achievement showed 
marked superiority of upwards of 150 gifted 
children reported above the high school 
norms (Burks, Jensen, and Terman, 1930). 
In comprehension of literature (Burch 
Test) the two-years-younger gifted group 
rated more than 1 SD above the control 
mean; in algebra problems (Hotz Test) 
the average difference is .5 SD. In the 
Towa Content Examination, including tests 
of achievement in English, mathematics, 
science, and history, the girls exceeded the 
norm by 1 to 1.5 SD; the boys by 1.5 
to 2 SD. The high school senior norms 
for the separate parts of this test were 
exceeded by 10 per cent or more of the 
gifted group. In total score 97 per cent of 
the gifted boys and 100 per cent of the 
gifted girls exceeded the control mean. 

Characteristic sex differences in prefer- 
ence for school subjects were shown by the 
gifted group, 241 boys tending to prefer 
the sciences and to show distaste for an- 
cient languages, 106 girls liking art, Eng- 
lish, and modern languages and disliking 
mathematics and civics (Burks, Jensen, 
and Terman, 1930). The amount of time 
spent on general reading outside school 
studies was slightly greater for the girls, 
with an average of 7.6 hours per week for 
them in contrast to 7.2 hours for the boys. 
After 14 the boys spent more time on 


home study than on general reading, 
whereas before this age the opposite was 
true. For the girls this change occurred 
at 13. Sex and age differences in reading 
interests continued, and reading was still 
preferred to all other occupations by both 
gifted boys and gifted girls. Active games 
were preferred to those that required little 
exercise, and games and exercise were next 
in preference to reading. About a third of 
the boys and nearly half the girls stated 
that they had been greatly influenced by 
a single “person, book, philosophy, or re- 
ligion.” The strongest influence was most 
often that of one or both parents. Interest 
in collecting tended to decline after 14, the 
boys having continued to make on the 
average more collections, including a larger 
number with scientific interest. 

Acceleration was characteristic, as be- 
fore. The boys graduated from high school 
at 16 years, 10 months; the girls two 
months younger. In high school and also 
in college the group as a whole was gen- 
erally about two years younger than the 
age norm of their class. More than 80 per 
cent of the gifted group in high school ex- 
pressed the intention of going on to college. 

Characteristics and Aptitudes of Gifted 
High School and College Students. Social 
and personality traits (Raubenheimer-Cady 
series), when remeasured after a lapse of 
4 or 5 years, showed little change in mean 
scores in similar age ranges (Burks, Jensen, 
and Terman, 1930). The correlation co- 
efficient was 42 for 150 gifted children 
twice tested. The Wyman test of intellec- 
tual, social, and activity interests showed 
very small changes in average scores for 
the children retested 5 years after the 
original study. However, the correlations 
between the tests of individuals were not 
very high, ranging from .15 in activities to 
.37 in social interests and showing only a 
mild degree of permanence in jnterest type 
as measured by this test. 
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Personality ratings on 12 traits selected 
from the 25 used in the earlier investiga- 
tion in general supported the previous find- 
ings in indicating marked divergence of the 
gifted group from unselected children in 
intellectual traits, moderate divergence in 
volitional and moral traits, and similarity 
tending toward equality in social traits 
(Table 6). Teachers and parents agreed 
fairly closely in the rank order of ratings 
and their estimates showed little change 
from those made 7 years before. Field 
visitors’ appraisals placed the gifted at or 
above the hypothetical norms as follows: 
in achievement, boys 98 per cent, girls 99 
per cent; in social adjustment, boys 81 per 
cent, girls 80 per cent; in environmental 
conditions; boys 95 per cent, girls 91 per 
cent (Burks, Jensen, and Terman, 1930). 

The good looks of gifted children of high 
school age may contribute to their favorable 
social adjustment. Hollingworth (1935) 
reported that 10 judges rating from photo- 
graphs agreed in finding the faces of 40 
gifted children more attractive than those 
of a control group. 

Tests given for the first time in the Cali- 
fornia study in 1927-1928 were the Watson 
Test of Fair-Mindedness, the Terman- 
Miles Masculinity-Femininity Test, and the 
George Washington University Social In- 
telligence Test. For each of these, results 
have been reported in detail for groups 
ranging in size from 75 to 175 individuals 
(Burks, Jensen, and Terman, 1930). In 
fair-mindedness the gifted differ little from 
other, generally older, groups of similar 
education. In mental masculinity adoles- 
cent gifted boys and girls resemble college 
men and women more than they do the 
youth of their own age. The boys differ 
from college men in more masculine rat- 
ings in the two sections of the Terman- 
Miles test where intelligence is associated 
with high masculinity of score; in items 
where culture, domestic sentiment, and lit- 


erary taste have a feminizing influence on 
response, the ratings are less masculine 
than those of the college students. The 
gifted girls’ profile resembles that of col- 
lege women in showing a masculine score 
trend where this is generally correlated 
with high intelligence. In parts of the test 
where intelligence and intellectual interests 
exert little influence (Terman and Miles, 
1936) gifted girls respond and score like 
average groups of their sex. On the Social 
Intelligence Test the median scores for the 
gifted are high above the age norms and 
even exceed the college norms. The high 
correlation known to exist between the 
scores on this test and intelligence test 
scores may largely account for these exces- 
sive ratings. 

The Bernreuter personality profiles of 36 
boys and 19 girls, mainly Jewish, of aver- 
age age 18 years, 6 months, reported by 
Hollingworth and Rust (1937) are in gen- 
eral agreement with Terman’s personality 
appraisals of the gifted in showing excess 
for both sexes in the traits of self-sufficiency 
and dominance and a lower neurotic tend- 
ency as compared to college students and 
adult norm groups. The differences tend 
to be significant for the boys, although for 
the girls they are so only in self-sufficiency. 

Of 169 boys past 14 who took the Strong 
Occupational Interest Test (Burks, Jensen, 
and Terman, 1930) 23 per cent received 
“A” ratings in their chosen vocation (indi- 
cating interests like those of men in the 
three highest scoring quartiles in the voca- 
tion in question), 50 per cent received “B” 
ratings (resembling the interests of the 
men in the given vocation who rate within 
the lower quartile), and 27 per cent re- 
ceived “C” ratings (resembling the lowest 
2 per cent of the men in the occupation in 
question). These results compare favor- 
ably with the scores for Stanford Univer- 
sity seniors, who rate 32 per cent “A,” 50 
per cent “B,” and 18 per cent “C” in their 
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chosen voeations, Chance ratings give only 
5 or 6 per cent “A,” 25 per cent “B,” and 
70 per cent ^C." The gifted boys, although 
considerably younger than the Stanford 
seniors, have, as revealed by this test, al- 
ready developed almost to an equal extent 
the interests characteristic of their prob- 
able future vocations. Although this is in 
part due to the fact that young boys of 
potential college ability resemble one an- 
other in showing the characteristic likes 
and dislikes of chemists and engineers, yet 
the presence of fair-sized groups of “A” 
raters in other “most likely" occupations 
indicates that there are here probably true 
occupational interests exhibited by gifted 
boys at a fairly early age. 

Scientific aptitude scores of 41 gifted 
boys measured by the Zyve Test equal as 
a group the mean for nonscientific faculty 
members, rating above the mean for un- 
selected freshmen and very close to half- 
way between the latter and the high aver- 
age of graduate students in scientific de- 
partments (Burks, Jensen, and Terman, 
1930). 

That the gifted are by no means char- 
acterized by studious reclusiveness is shown 
in their social and leadership ratings and 
in their community activities. Both boys 
and girls report social interests, enjoyment 
in leadership and in managing other peo- 
ple (Burks, Jensen, and Terman, 1930). 
Eighty-seven per cent of the boys and 96 
per cent of the girls report having held one 
or more offices or honors in a wide variety 
of extracurricular activities. It proves to be 
as likely for them to have won notice in any 
one of several kinds of extracurricular ac- 
tivities as in scholarship. The girls more 
often participate in dramaties, the boys in 
student organization and scout troop ac- 
tivities. Yates’s (1922) group numbered 
more than twice as many gifted (28 per 
cent) as control (12 per cent) leaders in 
high school activities. Finch and Carroll’s 


(1932) gifted high school seniors had held 
twice as many elective offices as the aver- 
age high school pupil. 

Studies of school and college leaders and 
leadership support these results by indicat- 
ing the extent to which intelligence is a 
factor in social recognition and administra- 
tive distinction. High school honor stu- 
dents have been found to be younger, to 
rate higher in intelligence, and to graduate 
in less time than the average, although 
they carry more extracurricular activities 
(Zeigel, 1927). 

In the reported studies there is no con- 
flicting opinion regarding the value of su- 
perior intellect for leadership. Emphasis is 
sometimes laid on the need for due recogni- 
tion of other desirable traits (Witty, 1930), 
but these, too, especially wisdom (prudence 
and forethought), motivation (will and per- 
severance), truthfulness, cheerfulness, sta- 
bility of mood, generosity and unselfish- 
ness, conscientiousness, and sympathy, are 
more often found in conjunction with su- 
perior intellect than otherwise (Terman et 
al., 1925). 

Good health has persisted in 77 to 90 per 
cent of the gifted during the six-year pe- 
riod since the first survey. No more than 
1 to 5 per cent report “poor health.” 
Colds, headaches, and worry are relatively 
infrequent, and no more prevalent in the 
older gifted children than in the control 
group measured in 1921 and 1922. As 
compared with themselves in early child- 
hood, fewer gifted boys but somewhat 
more gifted girls are reported to show signs 
of nervousness in the adolescent period. 
Organic disease is infrequent, occurring in 
only 4 per cent of the boys and 5 per cent 
of the girls. Serious eye trouble is present 
in less than 2 per cent of the gifted, and 
subnormal hearing shows decrease with age 
to less than 2 per cent of the group. The 
gifted children sleep less than they did at 
a younger age, but they continue to sleep 
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more at each age than unselected children; 
their parents report that 98 per cent of 
the boys and 95 per cent of the girls sleep 
soundly. Five deaths, or less than 1 per 
cent, oceurred in the 643 members of the 
regular group in the seven-vear period be- 
tween the first study and the second (Burks, 
Jensen, and Terman, 1930). 

The Gifted Children in College and 
After. In their college years the gifted 
children as a group have maintained their 
status intellectually, academically, and in 
social adjustments. Their later oceupa- 
tional and economic careers have also de- 
veloped on the whole favorably. Six re- 
ports give psychological test scores of 
gifted groups in college. The academic 
and social adjustments are presented in 
two confirmatory studies. The college 
progress of Terman’s gifted children was 
briefly reported in 1930 and again in 1940 
for the larger population who had pro- 
gressed so far (Terman and Oden, 1940a). 
Gray (1930) studied the scholastic apti- 
tude ratings, scholastic records, physical 
measurements, and the extracurricular and 
social activities of 126 boys and 28 girls 
who entered Columbia and Barnard col- 
leges at 15 years of age or younger. Al- 
though these youngsters had not been iden- 
tified by high IQ's in childhood, we may 
tentatively group them with the gifted be- 
cause their Thorndike Scholastic Aptitude 
Test scores average as high at college en- 
trance as the means reported by Terman 
for gifted children in California (Burks, 
Jensen, and Terman, 1930). Special inves- 
tigations of the intelligence scores at college 
entrance or later of groups of gifted chil- 
dren have been supplied by Hollingworth 
and Kaunitz (1934), Lorge and Holling- 
worth (1936), and Hildreth (1939). 

The data from the follow-up reports 
concerning late adolescent or young adult 
mental status are in agreement regarding 
the extent to which the gifted maintain 


after 6 to 16 years from their first selec- 
tion their early demonstrated capacity to 
reach the highest levels of tested intelli- 
gence. Eighty-two per cent of Army Alpha 
scores of 116 top centile children rated 10 
years after first identification by Stan- 
ford-Binet test reached the adult top cen- 
tile norm. Of the remainder all were in 
high centiles, none regressed to the mean. 
Gifted boys 18 years of age or older all 
scored above the ninety-seventh centile. 
Fifty-seven cases with IQ's 150 or above 
rated without exception in the top centile. 
About one-third of the 140's scored some- 
what lower (Hollingworth and Kaunitz, 
1934). In their CAVD scores, cooperative 
general culture and general science tests, 
and Army Alpha scores, and in academic 
aceomplishment, 21 individuals identified 
as gifted in childhood attained as a group 
the high standing predictable from their 
early Stanford-Binet and school achieve- 
ment test scores (Lorge and Hollingworth, 
1936). Data for a selection of these ap- 
pear in Table 7. The scores reported for 
the science and culture tests fall for the 
most part within the upper quartile on the 
college norms. In the CAVD test 18 out 
of the entire group of 21 score above the 
seventy-fifth centile for law school fresh- 
men and A.M. candidates in Teachers Col- 
lege, Columbia University. 

Hildreth (1939) reports the American 
Council Psychological Test scores in senior 
high school of 70 children identified as to 
Stanford-Binet IQ before the age of 13. 
On this test, in which children of average 
eleventh and twelfth grade ability rate 
near the fiftieth centile, the mean rating 
for 12 gifted children with early IQ's of 
140+ reaches the 97.5 centile for college 
students the country over. This result is 
in agreement with a statement by Wrenn 
(1935), based on results for 89 of Terman’s 
gifted children, that the gifted of 140 IQ 
status rate at college entrance at the ninety- 
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seventh centile on the A.C.P. examination. 
Fifty-seven of Terman's gifted girls rated a 
mean score of 84, and 69 of his boys a mean 
of 87 on the Thorndike College Entrance 
Examination as reported in 1930 (Burks, 
Jensen, and Terman). These scores were 
approximately 1 SD above the Stanford 
University average for the corresponding 
years. In 1940 Terman reported the 
scores of some 400 gifted as rating 1 SD 
above the “highly selected Stanford popu- 
lation and only a few points below the 
mean of graduate candidates for the Ph.D. 
degree in psychology.” Gray’s young Co- 
lumbia entrants averaged 92, his young 
Barnard students 84 on this test, the for- 
mer rating 1 SD above the Columbia Col- 
lege mean, the latter approximately .3 SD 
above the Barnard mean. 

These various scores at college entrance 
are in approximate agreement. They in- 


1Group Test IQ and Prediction. Keys (1940), 
in a study of the college achievement of Uni- 
versity of California students who had been 
given a Terman Group Test during their high 
school years, found an average IQ of 111 for 
the entering college group who failed to obtain 
the qualifying certificate for the third college 
year, an IQ of 115 for those who obtained the 
certificate but did not graduate, nn IQ of 117 
for those who graduated, and an IQ of 125 for 
honor graduates. A student whose IQ was 140 
or higher on the group test proved to have 
100 times as many chances of graduating with 
honors as the student with an average IQ 
Score. Yet there were 6 of 19 honor students 
from the IQ range 105-119, and 8 from the 
range 120—139. Traxler (1940) has reported the 
median group test IQ of 68,899 college students 
in 823 colleges as 109, Qs 117, Q: 101, in terms 
of Otis equivalents of American Council Test 
scores, 

These and other similar results raise several 
questions as yet unanswered by experimental 
evidence: (1) Were the early group test IQ's of 
the students scoring at relatively low levels, 
but later achieving university success, inade- 
quate measures of their ability at the time the 
tests were given? (2) Had a change occurred 
for them in the rate of development between the 
time of the test and the time of graduating from 
college? (3) Can students adequately measured 
by IQ's no higher than these achieve college 

graduation and even distinetion by reason of the 


dicate (1) that gifted children tend to pre- 
serve at late adolescence or early adult- 
hood their high centile test competence; 
(2) that children with IQ's of 140+ in 
childhood tend to rate within the top 5 to 
10 per cent on the national college entrance 
psychological test norms and to average 
scores about 1 SD above the mean of 
highly selected student distributions; and 
(3) that a tendency to regression toward 
the college mean occurs in many cases, 
more often among the girls than among 
the boys. Hollingworth's conclusion that 
the gifted are those at and above the 
seventy-fifth percentile of college graduates 
for the country at large perhaps underesti- 
mates the Columbia norms and the gifted 
ability in view of Hildreth’s results and 
Wrenn’s conclusion. Further adult scores 
from larger groups are needed to define 
more precisely the college and adult test 
score level of the gifted and to determine 
the extent, if present, of a regressive tend- 
ency in scores from childhood to maturity. 

The first large-scale study in adulthood 
of children identified in childhood as gifted 
was made by Terman in 1936, sixteen 
years after his initial cross-sectional survey 
(Terman and Oden, 1940a). Of 1500 gifted 
subjects on record 93 per cent were located; 
and of these 755 males and 555 females 
cooperated with information deemed un- 
usually adequate and reliable, a high record 
excellence of nonintellectual personality traits? 
Terman’s 1940 study of the later achievement of 
gifted children shows that for the top half of 
1 per cent in IQ score other factors than the 
high IQ are involved in young adult success. 
What then of 130 IQ's, 120 IQ's, and so on? 
It has been definitely demonstrated by studies 
such as that of Keys that there are relatively 
few individuals from the lower levels achieving 
the more distinguished successes. The formula 
for the diminishing returns is, however, as yet 
not determined. Further investigation is needed 
paralleling Keys’ work, also systematice studies 
for comparison with the gifted and upper centile 


groups of the personality traits and careers of 
130 and 120 IQ's. 
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in questionnaire response. Parents and 
teachers added their observations with sim- 
ilar completeness. Two age groups are in- 
cluded in the survey: the elementary school 
children of 1922 now in their twenties, 
median age 26; and the high school group 
of 1922 in the late twenties and early 
thirties, median age 32. The preliminary 
report of 1940 combines these in a single 
group. The reported loss by death, 3 per 
cent, is probably less than the expectation 
for a group of this age. 

The girls’ history is, as would be ex- 
pected, shorter and less obviously signifi- 
cant than the boys’, with only a few excep- 
tional careers to mark the limits of high 
attainment. Eighty-five per cent of the 
girls attend college, and of these 90 per 
cent graduate. Class and student honors 
are frequent. Of the graduates, one-fifth 
are elected to Phi Beta Kappa, 3.5 per cent 
to Sigma Xi; half continue in graduate 
work, but few go beyond the M.A. degree. 
A fifth earn part of their college expenses 
as undergraduates, a third are self-sup- 
porting as graduate students. The occupa- 
tional distribution of the 244 women who 
have completed their education and are 
gainfully employed shows 38 per cent in 
office work or business, 27 per cent in 
teaching, 9 per cent in music, art, or 
drama, 5 per cent in library work, 2 per 
cent in nursing, and 1.6 per cent in medi- 
cine. Of those who are not married or 
gainfully employed a number are engaged 
in volunteer social work. The average 
earnings (in 1936) of the high school grad- 
uate women are $90 per month; of those 
who attended college without graduating, 
$95; of the college graduates, $120. At 
each level the salaries amount to about 
half the corresponding income of the gifted 
boys. Fifty-one per cent of the girls were 
married at the time of the survey, and of 
these some 8 per cent had been divorced. 
The mean age at marriage was just under 


23 years. Half the girls married college 
graduates; and the remaining half, men of 
more than average education. Four gifted 
intermarriages have occurred. Inclusion in 
the gifted groups has not, in their estima- 
tion, affected 65 per cent of the girls; 19 
per cent record a favorable effect, 11 per 
cent an unfavorable one, and 5 per cent a 
mixed influence. The moral record has 
been good for the group as a whole. Sex 
delinquencies have been specifically reported 
for less than 1 per cent; alcoholic excess 
has been known in a few cases. Marriage 
and social life rather than intellectual pur- 
suits have, as for girls generally, furnished 
the goals of the majority of the gifted. 
A few have achieved the Ph.D. or the M.D. 
degree or graduate distinction in law or 
engineering. A small number is carrying 
on superior administrative, business, or 
professional work. 

Gray’s (1930) study of 28 college women 
of unreported childhood IQ, who averaged 
Thorndike college entrance scores equal to 
the Stanford gifted girls at the same or a 
younger age traces a similar picture for 
the college years. The 28 as a group had 
fewer college entrance deficiencies than the 
average student in the same college; three 
had state scholarship awards as freshmen; 
79 per cent graduated, a relatively high per- 
centage; but only 1 girl entered a graduate 
professional school. General honors were 
won by 3.6 per cent, special subject honors 
by 10.7 per cent, and Phi Beta Kappa 
election by over 21 per cent. One graduate 
fellowship and one scholarship were granted 
to members of the group. The health 
histories were favorable, and physical fit- 
ness test scores rated above the college 
average. In anthropometric tests the 28 
were below the college average by reason 
of being younger; in motor ability, however, 
they exceeded the norms. They engaged 
in more athletic and other extracurricular 
activities than average college women. 
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Their responses to an emotionality ques- 
tionnaire indicated more favorable adjust- 
ments than those of the comparable norm 
group. The later history of these students 
is not available. 

Terman’s 755 males surveyed sixteen 
years after their childhood IQ identifica- 
tion contribute a sketch outline of early 
adult gifted achievement in present-day 
educational, domestic, occupational, and 
economic life (Terman and Oden, 1940a). 
Nine out of ten enter college, and of these 
95 per cent graduate. The gifted college 
student is three times as likely as the aver- 
age to win graduation honors. About 16 
per cent of the boys are elected to Phi 
Beta Kappa, 12 per cent to Sigma Xi, and 
some of the others win departmental dis- 
tinction. Two-thirds continue in graduate 
work and of these 25 per cent receive a 
Ph.D. or M.D. degree, 25 per cent a de- 
gree in law, and 30 per cent the M.A. or 
some other predoctoral degree. Forty per 
cent are partially self-supporting as under- 
graduates, 14 per cent earn their entire 
expenses. The group as a whole earned 
more than half a million dollars in the un- 
dergraduate years. As graduates one-third 
are wholly self-supporting. A fourth of 
the entire group has won scholarships, fel- 
lowships, and assistantships to the extent 
of $200,000. The total record in class and 
student body honors is above average, and 
the course grade records are superior. Ex- 
ceptions are attributed to poor work habits, 
lack of interest, maladjustment, or delib- 
erate neglect of studies in the interest of 
special projects or social activities. 

Forty-six per cent of the group are mar- 
ried, and of these 8 per cent are divorced. 
The mean marriage age is 24. The educa- 
tion of the spouse is above average with four 
of every ten of the wives college graduates. 
Forty per cent of all the married gifted of 
both sexes have offspring, numbering for 
the entire group 350. Seventy-three per 


cent of the gifted boys report no effects 
from inclusion in the gifted group; 13 per 
cent state that the effect has been favor- 
able; 5 per cent regard it as unfavorable. 
The moral record has been above average. 
Exceptions include for the boys three crim- 
inal records and some cases of chronic alco- 
holie excess. 

The occupational accomplishment of the 
group seems reasonably appropriate. Of 
the professions in which 50 per cent of the 
gifted engage, law recruits 13 per cent; 
engineering and geology, 10 per cent; medi- 
cine, 7 per cent; college teaching, 8 per 
cent; laboratory research, 5.5 per cent; re- 
ligious or social work, 6 per cent. About 
25 per cent enter semiprofessional or higher 
business pursuits and the remainder are en- 
gaged in office work, skilled trades, retail 
business, and a variety of other occupa- 
tions. Less than 1 per cent of the employ- 
able members of the group were unem- 
ployed in 1936, and none was reported on 
relief. The salaries (in 1936) of the young 
adult gifted ranged from an average of 
$122 at 21 or 22 to $250 at 30, Ph.D. and 
M.A. graduates earned on the average $200 
a month, physicians $217. High earnings 
include those of a lawyer, $12,000; a radio 
advertising executive, $10,000; an invest- 
ment expert, $7000; a college professor, 
$8000; two musicians, $6000 or more. 
Some of these individuals may be on their 
way to the top salary class of adults 
(E. L. Thorndike, 1939). Half the entire 
group are launched upon careers worthy of 
their abilities. The arts have claimed sev- 
eral successful devotees, scientific research 
a number of others now already known 
for their publications, Bearing in mind 
that the financial and industrial depression 
of the 1930's coincided with the entrance 
of these youths on their mature careers, 
we find that the record as a whole is favor- 
able. 

Gray's (1930) 126 boys are younger 


PROGRESS OF THE GIFTED FROM CHILDHOOD TO MATURITY 


1019 


(under 16) at college entrance than Ter- 
man's gifted children (age 17). Their 
Thorndike entrance examination scores rate 
higher (92) than the mean (87) reported 
by Burks, Jensen, and Terman in 1930. 
Thirty-nine of the 126 had state scholar- 
ship awards constituting approximately 
one-quarter of the total number granted 
to 25,000 Columbia freshmen in the same 
period. The total group had fewer deficien- 
cies at entrance than the average student. 
Eighty-four per cent graduated from col- 
lege, 79 per cent in four years as compared 
to 72 per cent for Columbia students gen- 
erally. Sixteen per cent won Phi Beta 
Kappa honors, 10.3 general honors, as com- 
pared to 8 to 10 per cent and 3.1 per cent, 
respectively, of their classmates thus distin- 
guished. In correlation with their younger 
age, Gray’s boys were shorter, lighter, and 
inferior in strength as compared to the 
average college freshmen; however, they 
exceeded their own age norms in both 
height and weight. In interclass athletics 
and in nonathletie extracurricular activities 
they participated to a larger extent than 
their classmates and they were more suc- 
cessful in winning recognition. In emo- 
tional adjustment scores they rated more 
favorably than reported norm groups, and 
they were, according to their own state- 
ments, capable of profiting by early college 
entrance in spite of the difficulties of such 
a course. About one-fifth of the group ex- 
pressed the belief that guidance in estab- 
lishing habits of thought and work was 
essential for younger college students, and 
an equal number stated that in their 
opinion the superior student is neglected 
by his parents and college. 

As a whole the results of the several re- 
searches show the level of attainment 
reached by the gifted under existing social, 
economie, and educational conditions. The 
contrast between the careers of the girls 
and the boys shows a lower evel of eco- 


nomie and professional competence in the 
former and illustrates a well-known sex 
difference in social expectation and occu- 
pational opportunity. Nor ean it be de- 
nied that a deeper, psychophysiological con- 
trast may also be involved (Miles, 1935; 
Johnson and Terman, 1940). 

Successful and Unsuccessful Adult 
Achievement of Gifted Children. In a 
short survey Terman and Oden (19406) 
present a fascinating preview of a com- 
parison between the most and the least 
successful of 600 gifted boys, selected in 
childhood, and at the time of this survey 
93 years of age or older. Success was 
rated by three judges in terms of the ex- 
tent to which native intellect had been 
utilized in life accomplishment. 'The upper 
and lower quarters of the resulting distribu- 
tion were compared with respect to educa- 
tional and occupational status, intelligence 
scores, achievement scores and school marks, 
extracurricular activities, books read, fam- 
ily background, racial differences, marital 
statistics and offspring, home environment, 
social adjustment and traits of person- 
ality, occupational preferences, masculinity- 
femininity scores, and pubertal changes. 
The results are summarized in Table 8. 
The statistical significance of the enumer- 
ated contrasts is not stated in the brief 
report, but many of the differences seem 
large enough to be clearly meaningful and 
the trends revealed by series of small dif- 
ferences may prove cumulatively impor- 
tant. 

The successful group had genevally the 
more satisfactory family background in 
terms of occupational status, marriage per- 
manence, parental education, quality of the 
home, home instruction, and mental stock 
ag indicated by higher sibling IQ and by 
fewer cases of abnormality in the relatives. 
Racially, a relatively small but noteworthy 
contrast appeared in the greater number 
of Jews in the success group. In child- 


TABLE 8 


CHARACTERISTICS IN CHILDHOOD AND AS Youna Apuurs or Mosr AND LEAST SucckssruL 
MEMBERS or THE CALIFORNIA GIFTED GROUPS * 


A c A c 
Most Least Most. Least 
Successful Successful Successful Successful 
N = 167 N = 146 N = 167 N = 146 
Age (1939) 27.6 27.4 A marks in high school 62.5% 28.0% 
Binet IQ (1922) 153.6 150.5 Iowa High School Con- 
T.G.T. IQ (1922) 148.5 147.5 tent Examination 
Score: 
Home instruction 70.4% 52.0% Above 99th percentile 45.2% 26.5% 
Learned to read before At or below 95th per- 
age 5 45.0% 45.0% centile 3.2% 20.7% 
Read 10 or more books 
in 2 mos. (1922) 56.0% 69.1% Entered college 98% 70% 
AQ (1922) 142.5 138.8 Of these, graduated 
Information Q (1922) 156.8 154.4 from college 90% 50% 
Personality in childhood: ‘Thorndike Score in col- 
AM traits, teachers’ lege 91.4 (57) 90.9 (25) 
ratings 4.77 5.16 
Adjustment difficulties 23.5% 33.1% Postgraduate study 72.5% 19.4% 
Teased or thought Phi Beta Kappa 32.5% 1.3% 
queer 7.0% 12.0% Sigma Xi 21.8% 2.8% 
Nervous symptoms 35.0% 43.0% Both 9.9% 0 
Reported age of puberty 14.3 15.2 Self-supporting, half or 
Masculinity score +73 +64 more 36.7% 45.8% 
Paid jobs to age 16 63.0% 75.0% 
Scholarships, fellow- 
Occupational preference ships, etc. 50.0% 10.0% 
expressed 82.8% 68.5% Total stipends from 
Social adjustment rat- above $116,000 $5,600 
ings normal or supe- 
rior (1928) 87.1% 74.6% Mean earned income: 
E - Age 23-24 $210 $96 
ucation of parents: Age 28 30 
Post-graduate college | Fa. Mo. Fa. Mo. Age 35 Mies Less than $162 
work 25.3% 5.3% | 14.0% 3.8% 
College graduate 41.0 18.5 | 22.6 12.0 || Married (1938) 64.5% 48.6% 
8th grade only 11.6 5.3 19.5 16.3 Have offspring 46.0% 46.0% 
Wives gainfully em- 
Divorce or separation of ployed 10.7% 29.5% 
parents 11.9% 19.8% Divorced 4.6% 14.1% 
Mental abnormality in 
relatives 83.5% 41.0% Occupational classifica- 
tion: 
Home environment supe- I. Professional 70.0% 17.1% 
rior (1928) 90.3% 79.0% II. Semiprofessional 
or higher busi- 
Occupational classifica- ness 25.6% 11.1% 
tion of father: III. Clerical, retail, 
I. Professional 36.7% 21.1% skilled trades 3.8% 33.6% 
II. Semiprofessional IV to VI. Others 6% 34.395 
or higher business 23.995 20.295 Unemployed 0.0 3.6% 
III to VI. Others 39.4% 58.7% 


*Data from L. M. Terman and M. Oden, “Correlates of Adult Achievement in the California Gifted Group,’ 
Yearb. Nat. Soc. Stud, Educ., 1940, 39(1), 74-84, ed. by G. M. Whipple. Quoted by permission of the Society. 
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hood the less suecessful groups learned to 
read as early as the more successful, re- 
ported more books read, and performed 
approximately as well on school achieve- 
ment, information, and intelligence tests. 
Parents and teachers had been able to dis- 
cern in the successful gifted at a fairly 
young age slightly more favorable intellec- 
tual, social, moral, emotional, and especially 
volitional traits (Table 9). The successful 


cent graduated. The disproportion in the 
graduate schools is even greater. Some- 
what more C’s than A’s had to earn their 
expenses in college, but five times as many 
A's as C's received honor appointments 
with stipends. The contrast in the amount 
of financial support thus won and in upper 
class and senior honors is more than 20 
to 1 in favor of the A's. The slump in 
academic grades may too often be traced 


TABLE 9 


MEANS or PARENTS’ AND TracuERsS! RATINGS or (1) THE TRAITS OF 3004- Girrep Boys AND 
250+ Girrep GIRLS, COMPARED WITH (2) Smrar Means or 167 Girrep Boys RATED 
SucoEssruL IN Youne ADULT LIFE AND 146 Girtep Boys RATED UNSUCCESSFUL, AND (3) THE 


Means or TzAcHERS' RATINGS OF THE TRAITS 


Gifted ! Control 
Traits Boys * Boys 1 

Intellectual 3.66 6.4 
Volitional 4.66 6.4 
Emotional 4.83 5.9 
Moral 4.82 6.2 
Physical 5.58 6.4 
Social 5.79 6.5 

6.3 


All Traits 4.88 


or 267 Controt Boys AND 256 Conrrot GIRLS * 


Gifted t Gifted? 

Girls * A Group C Group 
6.3 3.70 3.5 3.8 

2 4.32 4.4 

8 4.80 4.3 
6 4.50 4.4 
1 5.42 5.3 
1 5.38 5.7 
0 4.82 4.7 


* Teachers’ and parents’ ratings combined. + Teachers’ ratings. 


Data derived or computed from 1L, M. Terman et al., Genetic Studies of Genius, Vol. I, Mental 
and Physical Traits of a Thousand Gifted Children, Stanford University Press, 1925 (Table 192, 
p. 542), and ? L. M. Terman and M. Oden, “Correlates of Adult Achievement in the California 
Gifted Group," Yearb. Nat. Soc. Stud. Educ., 1940, 39(1), p. 82, (Ed., G. M. Whipple), Public 


School Publishing Co. 


or A group was slightly more accelerated 
in school than the unsuccessful C’s; they 
reached puberty somewhat younger and 
during the high school period they showed 
superiority in school work, school perform- 
ance tests, and extent of extracurricular 
activity. The differences in extracurricular 
activity are large, and they are probably 
significant in school marks, in Iowa Con- 
tent Examination scores, and in leadership 
expressed in terms of the number of ac- 
tivities engaged in. Of the A's 98 per cent 
entered college, and 90 per cent graduated; 
of the C’s 70 per cent entered and 50 per 


to an unsuitable educational régime which 
retarded the child or youth until he lost 
interest or forgot how to study. 

After college, or in some cases after high 
school, occupational or professional ac- 
tivity was rewarded by salaries showing a 
greater than 2-to-1 contrast in the early 
years and reaching & 3-to-1 difference by 
age 35. The occupational classification re- 
veals the typical adult contrast of the two 
groups, with 95.6 per cent of the A’s and 
only 28 per cent of the C’s in the two 
higher brackets. Earning power and gen- 
eral success may be causal in the larger 
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number of marriages among the A's, but 
so also may be psychophysiologieal sta- 
bility and balance. These factors may be 
involved in the 1-to-3 contrast in divorce 
frequency. ‘The authors conclude: “The 
data reviewed indicate that above the IQ 
level of 140, adult success is largely deter- 
mined by such factors as social adjust- 
ment, emotional stability, and drive to ac- 
complish. To what extent these qualities 
are the product of environmental influ- 
ences and to what extent they have a 
genetic basis, no one can say” (Terman 
and Oden, 1940), p. 84, Yearb. Nat. Soc. 
Stud. Educ., 1940, 39 (I). Quoted by per- 
mission of the Society.) 


Individual Differences among Gifted 
Children 


The large statistical studies of the gifted 
have necessarily stressed group trends, 
measured by averages, comparing these 
when possible with norms for unselected 
groups. Thus the typical traits and be- 
havior patterns of highly intelligent chil- 
dren have been outlined against the back- 
ground of the generality. However, as 
Terman, Hollingworth, and Witty have 
been at pains to emphasize, gifted children 
as individuals are not adequately repre- 
sented by this method alone. The gifted, 
superior deviates as they are, are farthest 
perhaps from constituting a stereotype. 
Each individual is unique in the patterns 
of behavior that express character and in 
the traits whose vastly complex integra- 
tion forms the personality. Essential sta- 
tistical measurements of central tendencies 
in the intellectual, emotional, and social 
aspects of individual behavior result in 
oversimplified generalizations. "These are 
qualified theoretically, it is true, by mathe- 
matical measures of dispersion indicating 
the wideness of contrasts in each separate 
trait of the gifted. Only acquaintance with 


individual gifted children can create the 
appropriate lively sense of unduplicated 
human personalities, differing even in the 
patterns and expressions of their excep- 
tional intellects and in other traits cover- 
ing the whole wide range of constitutional 
and functional potentialities. 

Well-drawn case studies afford individual 
illustrations that diversify the interesting 
individualities whose performance and char- 
acteristics furnish the basis for the impor- 
tant statistical studies. Hollingworth, Ter- 
man, and others have provided long series 
of case descriptions indicating some of the 
possible trait combinations within the gifted 
group. 

Superior mental endowment itself, the 
qualifying basis for the rating of gifted, 
may show contrasting characteristics in its 
expression. Thus the scientific, analytically 
ingenious, inventive child differs from the 
literary, generalizing, verbally expressive 
and retentive, interpretative child. In 
adulthood the former becomes character- 
istically the experimental scientist, the lat- 
ter the writer or lecturer. Hollingworth’s 
D and E illustrate this contrast (Holling- 
worth, 19266; Burks, Jensen, and Terman, 
1930). 

Sustained intellectual capacity proved by 
repeatedly high intelligence test ratings is 
a characteristic of gifted children. Yet 
wide individual differences from test to test 
and large IQ changes are not infrequent 
with regressive score losses somewhat out- 
weighing gains, especially in the girls. 
Thus Bertha, in a comfortable superior 
home and with an IQ of 139, deteriorated 
in scored IQ to 107 in six years. Clara, 
a clairvoyant’s daughter, showed after six 
years a drop from IQ 148 to a T.G.T. score 
far below the gifted mean. In contrast, 
Terman's Madeline (IQ's 192 and 190) and 
David (IQ 184, Thorndike score 106) in 
childhood, and Hollingworth’s cases 1 (IQ 
190+, CAVD 454) and 20 (IQ 162 and 
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CAVD 429) in childhood and early adult- 
hood, illustrate persistence in high scoring 
capacity. Madeline and David, described 
in detail, are able personalities with varied 
active interests and achievements (Burks, 
Jensen, and Terman, 1930). 

In school achievement the gifted are su- 
perior as a group by whatever measure is 
applied. Test scores of accomplishment as 
a whole rate far above the general age 
norms (Terman and DeVoss, 1924). Yet 
here also wide individual differences are 
present in separate subject scores and in 
the total composite rating. Gray and Hol- 
lingworth (1931) have reported subject- 
quotient ranges for the gifted extending 
from 100 (average) to the upper test limit 
(210) and composite-quotient ranges from 
119 to 187. The highest and the lowest of 
these quotients represent vastly divergent 
performance and competence. Achieve- 
ment ratios (educational quotient divided 
by IQ) giving approximate measures of 
educational eapability show extremely wide 
contrasts in the extent to which gifted chil- 
dren utilize their potential capacity. Lorge 
and Hollingworth (1936) report 105 and 
106 as their highest childhood achievement 
ratios for 19 gifted children now college 
graduates, and yet these two scores belong 
to individuals with IQ's as diverse as 145 
and 172. The two lowest achievement ra- 
tios, 83 and 85, in the same series, belong 
to children with IQ's of 162 and 174. Mo- 
tivation and special influences may make 
high as well as low intellects more or less 
effective in the tests and also in the school 
work they are designed to measure (Tie- 
bout, 1943). Two cases of gifted children 
with inferior scholarship records illustrate 
this deviation from the gifted mean. Edwin, 
IQ 141, failed eight subjects, rated C in six- 
teen units of work, and was finally asked 
to withdraw from high school because of 
his poor standing. His explanation was 
that he didn’t like to work. Glandular 


disfunction was suspected by medical ex- 
aminers. Thomas, IQ 142, had a mediocre 
school record as a result of devoting his 
time and effort to music, in which he ex- 
celled. In contrast with these rare cases 
whose performance is distinctly poor are 
the more characteristic gifted who do well 
in school, find the work in the lower grades 
relatively easy, score in the superior range 
on educational tests, lead the class in high 
school, and win distinguishing honors. Hol- 
lingworth’s (1942) C, G, and L and Verda, 
one of Jensen’s gifted juvenile writers, are 
among these (Burks, Jensen, and Terman, 
1930). 

In nonintellectual traits the gifted range 
from high to low in test scores and in be- 
havior. Physical, mental, emotional, and 
social traits show wide deviations from the 
typical, superior averages of the group as 
a whole. Statistical expression generally 
shows about as great divergences from the 
highest to the lowest trait measures of the 
gifted as occur in unselected groups. Case 
studies again give concrete form to the sta- 
tisties (see especially Burks, Jensen, and 
Terman, 1930). Beside the characteris- 
tically healthy, strong, well-developed gifted 
from superior stock and excellent homes 
there are also a few like Terman’s Marshall. 
Hampered in childhood by physical frailty, 
lameness, poverty, bad heredity, and sordid 
environment, he became by 1940 a member 
of the young adult success group. Al- 
though coming generally from superior eco- 
nomic and social backgrounds, the gifted 
group includes the daughter of a Negro 
Pullman porter and the sons of an in- 
flexible, Austrian-born laborer. Above the 
average in emotional stability, they num- 
ber their share of behavior and adjust- 
ment problems, of hampering shyness, self- 
consciousness and inferiority complexes, of 
overbearing aggressiveness and conceit, of 
disobedience, dishonesty, laziness, and even 
a case or two of “queerness” and psycho- 
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pathy. Lack of motivation may appear 
or excessive driving ambition; neurotic 
avoidance of responsibility, and zealous, 
single track pursuit of personal objectives. 

Hollingworth (1931) outlined special 
sources of personality disability to which 
the highest IQ's are liable and illustrated 
the consequences of these under varying 
conditions (Hollingworth, 1942). Gilling- 
ham (1920) described unstable and neurotic 
children at various high IQ levels. Terman 
enumerated the emotional adjustment haz- 
ards of the most superior deviates (Burks, 
Jensen, and Terman, 1930). Regensburg 
(1926) described clinically cases of insta- 
bility and maladjustment and outlined 
methods of treatment. Nevill (1937) re- 
ported a statistical investigation of mal- 
adjusted gifted children referred for clin- 
ical diagnosis and guidance. Zorbaugh 
(1936) has enumerated the specific prob- 
lems for which gifted children were re- 
ferred to the New York University Clinic 
for the social adjustment of the gifted, 
and which cover the whole range of psy- 
chophysiological maladjustment indicators 
(enuresis, masturbation, stuttering, com- 
pulsions and mild obsessions, excessive day- 
dreaming and fantasy, seclusiveness, tem- 
per tantrums, quarreling, defiance of disci- 
pline, truancy, lying, stealing, sex delin- 
quency, and the like). 

Terman described an unstable neurotic 
girl, IQ 152, a persistently delinquent boy, 
IQ 143, and a constitutional psychopath, 
IQ 165, who was finally a suicide. The sta- 
tistics for high IQ's among neuropsychiatric 
cases are of interest in this connection. 
Schott (1931) found 18 patients able to 
rate a top score on the 1916 Stanford- 
Binet scale in a tested hospital sampling of 
450 cases. The 4 per cent of highly intel- 
ligent individuals in this representative psy- 
chopathie group roughly equals the expec- 
tation as defined by Terman (1916) for the 
general population. 


It is important to recognize that differ- 
ences and contrasts are present in the 
superior intellectual trait profiles of the 
gifted and that these children, like un- 
selected boys and girls, show unfavorable 
as well as favorable deviations from the 
group averages in measures of performance 
and personality. But a well-balanced pic- 
ture of the gifted as a group shows more 
successful than unsuccessful members, more 
who maintain than who lose the superior 
quality of their intellectual interests and 
achievements, more who are stable, effec- 
tive, and well-motivated than unstable, ir- 
responsible, or deficient in ambition and 
drive. Favorable deviations are more fre- 
quent than unfavorable in the scores on 
tests of accomplishment and ability, whether 
scientific, literary, or artistic, in scholastic 
and extracurricular interests, in vocational 
choices, in indications of mental masculinity- 
femininity, of fair-mindedness and of social 
intelligence, of mental independence from 
suggestibility, of leadership, and of moral 
responsibility. Case studies of favorable 
rather than unfavorable deviates among 
the gifted illustrate the predominating 
membership of the group as a whole. 
Many such single cross-sectional pictures 
are available in which high IQ's are accom- 
panied and supported by superior physical 
and social traits, excellence in studies and 
in extracurricular activities, and the favor- 
able opinions of their companions. A few 
cases studied and described at intervals 
from childhood to adulthood afford the 
most striking proof of the persistence of 
gifted personality. Hollingworth's E, four 
times described (Lorge and Hollingworth, 
1936, and Hollingworth, 1942), and Ter- 
man’s David, Francis, and Henry Cowell 
are among the best examples (Burks, Jen- 
sen, and Terman, 1930). Adequately rep- 
resentative, in IQ terms, of the group as 
a whole, they exemplify in personality 
traits the effective, goal-seeking, eagerly, 
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patiently, and persistently ambitious whose 
ability is equal to the demands of their 
objectives and whose objectives are ade- 
quate for the realization of their potential 
talents. 


Adjustment Problems of Gifted 
Children 


The special problems of adjustment of 
the gifted are not, as was at one time sup- 
posed, primarily due to an essential emo- 
tional instability, "Terman's results showed 
that children of high IQ's are not as a 
group less stable emotionally than a con- 
trol population, On the Woodworth-Cady 
emotional stability questionnaire they rated 
as more stable than the control children at 
every age from 7 to 14. The critical ratios 
for the group differences were 6.11 for the 
boys (284 gifted, 258 control) and 7.61 for 
the girls (248 gifted, 275 control). Rat- 
ings of emotional traits by parents and 
teachers showed a statistically significant 
advantage of the gifted, and this was fur- 
ther indicated by an excess for them (08 
per cent) above the control median. In 
social traits involving emotional elements à 
further series of ratings showed approxi- 
mate equality of the group, 58.5 per cent 
of the gifted scoring as high as or higher 
than the average control child (Terman 
et al., 1025). 

Comparing superior with inferior school 
children, Laycock (1933) found that the 
superior individuals made superior adjust- 
ments, Conklin (1940), investigating the 
infrequent school failures of top centile 
children, came to the conclusion that in 
these relatively rare cases personality fac- 
tors, as yet unanalyzed, were involved. 
Witty (1940a), following the careers of his 
100 gifted children identified ten years 
earlier, found his group generally superior 
in poise and stability. Yet exceptions 
were present, and, although no child was 


rated as “queer” by his associates, 10 per 
cent were maladjusted. Of these there 
were two types: the anxious, withdrawn, 
inseeure, and the indifferent, bored, socially 
inadequate. The failure of the environ- 
ment to stimulate maximally and to de- 
velop habits of industry was mentioned. 

Nevill’s (1937) study of behavior prob- 
lems in gifted children suggests no corre- 
lation between IQ and type of emotional 
difficulty or adjustment, although it does 
indicate that a high IQ is generally an ad- 
vantage in accomplishing good adjustment. 
This research supports the conclusions of 
Gillingham’s (1920) early report in indi- 
cating that gifted children, although as a 
group above average in stability, are not 
all as individuals free from emotional and 
social adjustment difficulties. No conclu- 
sion as to relative prevalence of problems 
can be made from either of these reports, 
as control group data are not available, 
That Nevill’s gifted cases constitute 12 per 
cent of her clinical practice indicates the 
social and intellectual status of the clien- 
tele in the private clinic where the study 
was made rather than the incidence of in- 
stability among superior children. 

Beside the typical constitutional-emo- 
tional problems coincident to nervousness, 
overanxiousness, sensitivity, and other typ- 
ical personality disorders, and infrequent 
social problems such as lying and stealing, 
conditions now known to be less rather 
than more frequent among gifted than un- 
selected children, there appear in certain 
of Nevill’s gifted patients handicaps per- 
haps in part specifically related to their 
high intelligence. These include excessive 
quickness, resulting in inaccuracy, awk- 
wardness, and clumsiness in writing and 
handwork when correlated with the younger 
life age, and impracticality, associated 
with lack of experience. Complaint is 
made in several cases of too much time 
spent in reading, of being self-centered 
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and bossy, and in a few instances of mix- 
ing poorly, being teased easily, solitary, 
resistant, or bumptious. These problems, 
more or less closely interassociated in in- 
dividual children with high 1Q’s, are sim- 
ilar to those summarized by Hollingworth 
after years of close personal study of the 
gifted. Hollingworth's (19360) classifica- 
tion includes: (1) problems of physique 
(being weaker and smaller than their class- 
mates); (2) problems of adjustment to 
occupation (preferring self-direction to di- 
rection by others); (8) problems involved 
in “suffering fools gladly” (difficulty in ac- 
cepting the dogmatism of lesser intellects) ; 
and (4) the tendency to be isolated in in- 
terests and goals. When a gifted child is 
also a sensitive or nervous child his adjust- 
ment difficulties naturally tend to increase 
(Hollingworth, 1942). 

Nevill and Hollingworth agree that the 
Jifficulties inherent in brilliance do not 
create maladjustment, although they may 
predispose to unsatisfactory behavior not 
infrequently based on a sense of inferiority 
due to relative backwardness in social and 
physical development. The gifted become 
ultracritical, self-sufficient, or mentally lazy 
as a result of their semi-awareness of 
mental superiority, insufficient, social expe- 
rience, and incomplete independence in 
the development of personal responsibility, 
Successful treatment comes through early 
recognition of the problems and through 
cooperation of home and school in (1) 
creating a relatively normal milieu with 
appropriate social contacts and without 
overstimulation and (2) in building the 
intellectual understanding and the social 
habits of the child to meet the contrast 
difficulties that cannot be avoided. 

Nevill reports that good adjustment oc- 
curs when parents and teachers (1) with- 
out expecting too much at first and with- 
out exaggerating the child’s superiority 
bave built in him a healthy natural pride 


in his powers, (2) have treated him as 
older intellectually while recognizing his 
emotional immaturity, (3) have encouraged 
his all-round development, and (4) have 
taxed his mental powers sufficiently at 
school. Hollingworth concludes that “in- 
tellectually gifted children between 130 and 
150 IQ seem to find the world well suited to 
their development.” They are superior in 
size, strength, health, and beauty, well bal- 
anced emotionally, and of good character; 
they tend to win confidence and to be 
granted leadership. Above 150 IQ the con- 
ditions may be less favorable. 

Both Hollingworth and Terman have 
given attention to the highest IQ level 
where they find the need of special oppor- 
tunity classes and special social adjustment 
most essential in order to avoid a sense of 
alienation and resulting negativism. The 
very exceptional children have few con- 
genial playmates in childhood and little 
opportunity for normal social contacts with 
their peers. That 10 cases out of 35 IQ’s 
170+ are reported by Terman as lacking 
youthful social intercourse or even being 
seriously maladjusted is not surprising, in 
view of these considerations. It is perhaps 
more surprising that the average for this 
very high scoring group is only half a step 
below the mean on a five-step scale of 
social adjustment and that 64 per cent of 
the group rate as average or better on the 
same scale (Burks, Jensen, and Terman, 
1930). Case studies of the highest IQ chil- 
dren show that their adjustments and sat- 
isfactions are mainly achieved in strictly 
intellectual fields and that these tend gen- 
erally to be solitary. Their absorption in 
their interests and their individual emo- 
tional stability equations no doubt condi- 
tion the extent of their comfort in their 
almost necessarily restricted social relation- 
ships. That their experiences have been 
sufficiently satisfactory and that they hold 
their own emotionally under the prevailing 
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conditions seem to be indieated by the 
presence of six of them in Terman’s (Ter- 
man and Oden, 19405) adult success group 
as contrasted with but two in his failure 


group. 


Potentiality and Realization 


The report of gifted accomplishment in 
young adults confirms the view that equal- 
ity of IQ in childhood does not insure, 
although it predisposes to, equality of 
achievement in maturity. Intelligence is 
an important factor in accomplishment, 
but it proves to be only one factor among 
others, perhaps many others. Interrelation- 
ships among the factors may be as impor- 
tant for accomplishment as the presence 
of the factors themselves. The follow-up 
studies so far made suggest that more 
effective personalities emerge when heredity 
and environment are both favorable. No 
single unfavorable element in the picture 
has been found to block accomplishment 
in the gifted if a sufficient number of 
others are favorable. Similarly, no single 
favorable element has proved sufficient to 
insure the realization of potential ability 
along the many possible lines of gifted ac- 
complishment or even along a single line. 
The highest IQ's (170 or 180 and above), 
although more often predisposing to suc- 
cess than to failure, do not necessarily in- 
sure the highest achievement. Nor do 
they, although sometimes associated with 
serious problems in childhood development, 
produce a condition of social maladjust- 
ment essentially thwarting (Terman and 
Oden, 19400; Hollingworth, 1942). 

Gifted groups include individuals of 
many possibilities. Intercorrelations be- 
tween intelligence and special skills and 
abilities are generally positive, and the 
scores of the gifted have been demon- 
strated as above the average, sometimes 
far above, in tests and childhood achieve- 


ments prognostic, under favorable condi- 
tions, of later distinguished accomplish- 
ment. Both boys and girls are capable of 
superior literary and artistie work and pro- 
duce examples of superior merit at an early 
age, often in the preschool years. How- 
ever, the social influences of our athletic, 
industrial, mechanized age are opposed to 
the cultivation of these gifts in childhood, 
especially in boys. 

History and biography show few exam- 
ples of high achievement in adulthood 
along lines requiring special skills of manual 
or verbal expression where practice has 
not developed native ability from youth. 
The economie pressures of our time direct 
the emphasis of school instruction toward 
the primary aim of individual self-support. 
Mechanical invention may be included as 
an objective in practical education, but the 
development of literary, artistic, and mu- 
sical creation is usually secondary and gen- 
erally occurs only occasionally in individual 
extracurricular experience. Literary juve- 
nilia of merit in Terman’s gifted group 
were all the work of girls, although boys are 
known to produce superior literary work 
in childhood and youth under appropri- 
ately stimulating circumstances. Writing 
has at present little prestige value among 
boys except occasionally in the homes of 
successful literary or artistic parents or in 
schools, generally private schools, where lit- 
erature is cultivated as a highly valued 
expression of superior personalities. Lang 
(1897) believed that youthful literary 
achievement is a poor indicator of later 
work of merit, but in the arts the child 
is father of the man and we are therefore 
not surprised that Terman’s adult gifted 
include fewer writers than scientists, busi- 
ness administrators, or professional men. 
Tt is natural to believe that any sizable 
group of gifted children probably contains 
many more who could become successful 
creative workers than who do, but the 
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means of developing these latent talents 
are not available and a valuable potential 
asset is thus usually wasted. 

Scientific aptitude is another example of 
a talent present in the gifted group to a 
far greater extent than its probable realiza- 
tion in adult achievement. Social influ- 
ences are opposed to superior scientific 
education and development in girls, and 
few of the potential scientists among them 
will reach a higher goal than high school 
teaching. Of the boys with this aptitude, 
the majority become industrial workers 
and engineers rather than contributors to 
the advancement of essential scientific 
progress. 

Talents of superior grade in all the fields 
of human activity are no doubt present in 
any large group of gifted children. They 
are suggested or demonstrated by high 
scores on appropriate tests wherever these 
have been applied. No single individual, 
however, can in our complex society carry 
to a high level of achievement more than 
one or two human talents even under the 
most favorable circumstances. Mathema- 
ticians are seldom also superior artists or 
facile linguists, nor are engineers generally 
able to achieve high rank as poets or mu- 
sicians even if talent for the necessary skills 
had been present in childhood. In science 
a man can today scarcely master more 
than a single branch, and literature, music, 
or art require complete devotion. A prac- 
tical education, a brief apprenticeship, a 
few years of ill-paid junior business or pro- 
fessional service, the founding of a home, 
and the rearing of a family give little 
opportunity for the development of sec- 
ondary or even primary talents in superior 
individuals even under favorable condi- 
tions. And conditions are frequently not 
favorable. Poverty, ill health, excessive 
responsibilities, social limitations, emotional 
handicaps increase the burdens of the per- 
sonal, social, and economic life and prevent 


the realization in many gifted personalities 
of their potential capacity. For the feeble- 
minded, society undertakes to lift some of 
the burdens and cast off the restrictions as 
far as this may be. The gifted, the poten- 
tial leaders, discoverers, and creators, how- 
ever, are usually left to develop their own 
skills in their own way and in terms of per- 
sonal initiative alone. Fortunately many 
of them have the energy, the ability, and 
the plasticity to make the necessary ad- 
justments, overcome the environmental ob- 
stacles, and win the necessary economic 
support (Bridgeman, 1930). Others, as 
Terman’s (1940) young adult study shows, 
are more or less exhausted by the struggle 
and fall by the way. Discovering means of 
preventing failure and of increasing the 
effectiveness of the possible life contribu- 
tion of the gifted is a challenging task. 
Identifying talent and cultivating it maxi- 
mally is an essential in the development of 
the natural resources of a progressive so- 
ciety (Terman, 1939b). 


The Education of Gifted Children 


Systematic attempts to segregate and 
specially train gifted children have devel- 
oped in some of the more progressive lo- 
calities as a practical consequence of the 
selection and study of the gifted by mental 
test methods. Many schools emphasize 
enrichment and individualized instruction 
within their regular groups. Before these 
methods were systematically formulated a 
few far-seeing educators had tried to meet 
the needs of the brighter pupils by various 
administrative plans. These included flexi- 
bility in promotion, double or multiple 
track curricula with varying rates of speed, 
constant and shifting group systems, pro- 
motion on the basis of separate subject 
mastery, and self-reliant programs with or 
without preparatory training centers for 
the rapid advancement of the more suc- 
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cessful pupils at certain crucial points in 
the curriculum. In these procedures and 
their variations two aspects of individual 
and group differences in learning may be 
recognized: (1) diverse rates of advance- 
ment are appropriate for children of vary- 
ing abilities, and the pupils at widely dif- 
ferent levels on the intelligence scale can 
best be accommodated by some form of 
segregation or system of diversified prog- 
ress; (2) wide differences in the amount 
and complexity of content that can be 
readily acquired by children of differing de- 
grees of competence can be met by some 
flexible form of curriculum enrichment. 
These principles were recognized and 
methods based upon them were developed 
by individual teachers of brilliant pupils 
long before they became the concern of 
administrative educators. Parents and tu- 
tors of able and precocious children devel- 
oped their own systems of acceleration and 
enrichment. Karl Witte, Macaulay, and 
John Stuart Mill were instructed indi- 
vidually at rates of speed far beyond those 
of even the most superior private schools 
or opportunity classes, and the curricula 
devised for them were designed to cover 
by the age of 10 or 12 the elements and 
many of the higher aspects of liberal edu- 
cation, including the languages, literature, 
history, mathematics, theoretical science, 
and philosophy. Many other children be- 
sides, including Lord Kelvin, physicist, his 
brother James Thomson, engineer, Grotius, 
founder of international law, and the phi- 
losophers Bentham and Schleiermacher, 
were prepared by tutors or under flexible 
school plans which permitted college or 
university matriculation at the age of 11 
or 12, followed by long careers of brilliant 
and active accomplishment. Men who 
achieve the distinction of inclusion in Who's 
Who and the notable group of starred 
American men of science have as a rule 
passed more rapidly through the elemen- 


tary and college preparatory school years 
than the average boy. Enrichment of edu- 
cational content came to them in part 
through superior private school instruction, 
in part through the personal interest of 
publie school teachers, tutors, or friends, 
and in part as a result of personal initia- 
tive (Hollingworth, 19266 and 1942; Gray, 
1930). 

Private schools in the United States and 
elsewhere are actually carrying on the seg- 
regated education of superior pupils. Re- 
ports of the Edueational Records Bureau 
(1940, 1943) and other sources indicate 
that approximately 90 per cent of the chil- 
dren in these schools are average or above 
in tested intelligence and educational com- 
petence, and that 5 to 25 per cent of them 
are gifted in the technical sense, having IQ 
ratings of 1304- or 140+. The average 
rate of learning in private schools is 15 to 
20 per cent faster than that in the average 
publie elementary school, an advantage 
that has generally been utilized in thor- 
oughness and enrichment rather than by 
accelerated promotion. 

Exceptional pupils are not adequately 
taken care of by the usual routine of the 
publie schools. Often their very presence 
is not recognized. Thus Terman, among 
others, found that the more able public 
school children are discovered more readily 
in terms of birth date than by teachers’ 
subjective nominations. 

Publie schools that have adopted mul- 
tiple track or zyz class systems have par- 
tially met the need by their segregation of 
the average (y) from the dull (z), and the 
high average and superior (z) from the 
middle group. The z classes in many 
publie schools enroll pupils approximately 
equal in ability to private school children. 
But just as the dull classification fails to 
meet the needs of the feeble-minded, so the 
above average. group cannot sufficiently 
adapt its needs to its most gifted mem- 
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bers. Children with IQ’s of 140 or even 
130 and above have quite different learning 
needs from the group averaging below 120. 

Special classes explicitly for gifted chil- 
dren are a development of the mental test 
period. Race (1918) reported one of the 
first where selection was based on IQ tests. 
The pupils, IQ 120+, were described as 
healthy, stable, and capable of more and 
better work than the average. Without 
excessive effort they covered the prescribed 
course content in half the regular time. 
Specht (1919) described in similar terms 
work of children of the same level of su- 
periority in a segregated New York class. 
Whipple (1919), Coy (1923), and others 
have also reported success with above 
average children. Cleveland (1920) stated 
that the scholastic records of the segre- 
gated gifted children and their extracur- 
ticular pursuits exceeded, sometimes con- 
siderably, the typical student performance 
of their class group. 

From 1920 onward until 1930 there was a 
gradual increase in the number of special 
classes. The children were generally chosen 
early in the elementary school course. 
Usually, due regard was given to health 
and personality factors, The teachers were 
as carefully selected as the pupils and they 
were given much freedom in the planning 
and conduct of the work. The cost per 
pupil was somewhat greater than in the 
regular classes, and for this reason small 
school systems with few high IQ children 
infrequently attempted segregation. 

From 1918 to 1923 educational psycholo- 
gists in Germany as well as in the United 
States were experimenting successfully with 
the segregation of superior children for 
school instruction. Selection by test, sup- 
plemented by teachers’ appraisals of health, 
motivation, and personality, gradually took 
the place of reliance on either test or 
teachers’ judgments alone. Alert, compe- 
tent, well-adjusted teachers were given 


charge of the instruction of the gifted 
(Lümmermann, 1931). In other European 
countries mental tests have been used as 
a basis for the granting of scholarships in 
special schools rather than for segregation 
within the regular schools. 

In the period from 1923 onward atten- 
tion was directed in the United States 
chiefly to the curriculum and problems of 
enrichment. Early considerations were 
summarized and discussed by Whipple 
(1919), Freeman (1924), Stedman (1924), 
Henry and others, in the Yearbook of the 
National Society for the Study of Educa- 
tion (1924), Hollingworth (1926b), Jensen 
(1927), and Goddard (1928). Later meth- 
odology and objectives have been formu- 
lated by Adams and Brown (1930), Os- 
burn and Rohan (1931), Dransfield (1933), 
Cohen and Coryell (1935), and in terms 
of basie principles by Hollingworth (1942). 
Bentley (1937), Carroll (1940), Heck 
(1940), and Garrison (1940) have sum- 
marized typieal sehool attitudes and prac- 
tices in the teaching of gifted children. 
Bibliographies have been prepared by New- 
land (1941), Gray (1942), and Hildreth 
and Ingrám (1942). 

Intraclass segregation of small groups 
and individualized projeet programs are 
developing where class segregation has 
proved nonfeasible. Hollingworth (1936c), 
from experience in special opportunity 
classes for the gifted, advises enrichment 
in the regular elementary school cur- 
riculum, including (1) courses in the de- 
velopment of civilized culture, using the 
project method; (2) biography of world 
leaders; (3) the tools of learning, includ- 
ing foreign languages; and (4) special 
work in art and music, including an intro- 
duction to appreciation. In the high school 
course Cohen, Coryell, and their associates 
(1935) emphasize the value and impor- 
tance of teacher leadership and stimula- 
tion. Gifted pupils need to be associated 
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with teachers who are themselves enthusi- 
astic devotees of the subjects they teach 
and of the culture to which these are 
essential. 

The most usual method of dealing with 
the rapid progress possibilities of the gifted 
in the publie schools is by the simple expe- 
dient of grade skipping. The average gifted 
child in Terman's group skipped at least 
one grade, and those who skipped more were 
reported by their teachers as doing better 
work than those who skipped less. An 
unpublished study of Hoskinson is reported 
by Henry (1924) in which high school and 
college students who had skipped one or 
more half grades were found to be char- 
acteristically rapid readers, quick learners, 
industrious, and able to concentrate. They 
had learned to study independently and 
they brought from home a good attitude 
toward school and school work. Eighty- 
seven per cent believed that the skipping 
had been advantageous to them. The 
more recent study of McElwee (1932) in 
which the personality traits of accelerated 
children were compared with average and 
retarded groups finds the traits of the ad- 
vanced pupils consistently superior. Their 
attitudes toward school work and their 
school habits are reported to be especially 
good. 

Results reported by Wilkins (1936) on 
the high school achievement and social ad- 
justment of accelerated pupils are in har- 
mony with these findings and seem “to give 
further evidence that the dangers attrib- 
uted to acceleration (unless of course prac- 
ticed unwisely) have been largely over- 
estimated.” 

The United States Office of Education 
reported, for 1935-1936, 3009 gifted chil- 
dren enrolled in special classes of public 
school systems in fourteen cities at a cost 
of $176,672. The enrollment had decreased 
25 per cent during the period of financial 
curtailment beginning in 1930. “The edu- 


cation of gifted children,” the report ex- 
plains, “has always constituted a subject 
for debate with a rather definite difference 
of opinion as to the effect of membership 
in a special class upon their social adjust- 
ment. Many fine things are being done 
for this group without separate organiza- 
tions for their instruction” (Foster and 
Martens, 1938, p. 1). In many large cities 
the xyz systems are now expected to take 
care of intelligence grouping sufficiently to 
meet the needs of the gifted at the ele- 
mentary school level. Enthusiasts for seg- 
regation repeatedly emphasize the values 
of the method in making possible the 
maximal mental stimulation and better so- 
cial adjustment of the abler pupils (Or- 
leans, 1940). Enrichment within class 
groups is said to offer a suecessful solution 
without the organizational and administra- 
tive complexities of specific segregation. 
Witty (1940b) effectively re-emphasized 
the undemocratic trend of gifted segrega- 
tion in the public schools. He also con- 
tends that homogeneous grouping on a 
mental test basis is impossible. The evi- 
dence from the New York and other op- 
portunity classes seems at variance with 
this view. Myers (1935) believes that the 
best all-round development of the gifted 
child results when he works at school at 
his own rate but in a regular class of 
normal children. 

Research since 1930 has added little more 
than general confirmation to the earlier 
findings regarding the benefit of segrega- 
tion (Heck, 1940). Lamson's (1930) seg- 
regated children excelled in high school 
above the average of their older classmates. 
Gray and Hollingworth’s (1981) segregated 
gifted children, devoting only half their 
time to the prescribed curriculum, rated as 
high on educational achievement tests as 
nonsegregated children of equal intelligence 
who were spending full time on the pre- 
scribed work. A study of segregated and 
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unselected first-grade children by Dvorak 
and Rae (1929) led to the conclusion that 
both segregation and enrichment had posi- 
tive value. Studies by Danielson and 
Herschberger (reported by Terman and 
Burks, 1933) record comparisons of special 
class gifted children with gifted pupils 
from the regular grades. The subject 
marks for the former were higher and their 
partieipation in art activities, athleties, 
dramaties, committee work, and office hold- 
ing was greater. Teachers’ ratings of the 
two groups were approximately equal on 
accuracy, dependability, and leadership. 
The former special class group received 
the higher ratings in cooperation, initiative, 
and industry. In answering the question 
"In which grades have you been the hap- 
piest?” the segregated twice as often as the 
nonsegregated mentioned those grades in 
which the special class experience occurred. 
A study by Herr (1937) showed that su- 
perior children (average IQ 125) completed 
the work of the seventh and eighth grades 
in one year without loss in school marks, 
achievement scores, or extent of participa- 
tion in extracurricular activities as com- 
pared with groups of equal ability who per- 
formed the work in a two-year period. 
Health and attendance were satisfactory in 
the accelerated group. Personality ratings 
showed possibly significant differences which 
are not necessarily indicators of unfavor- 
able effects from the acceleration. 

The experimental work with gifted chil- 
dren in which segregated are compared 
with nonsegregated groups seems to point 
to the more favorable progress of the for- 
mer as compared with the latter. The 
studies are too few to be completely con- 
vincing. Enrichment and intragroup in- 
struction may be almost equally effective. 
The important finding with reference to 
the education of the gifted relates to the 
development of attitude and motivation. 
Gifted children, like others, require ade- 


quate opportunity and stimulation, and 
this can be more or less successfully given 
with due planfulness under various sys- 
tems, so long as diverse rates of advance- 
ment are permitted and an adequately en- 
riched curriculum is maintained. If segre- 
gation is used, selection in terms of total 
personality assets and needs is certainly 
desirable. 


The Childhood of Genius 


Biographical accounts of the early devel- 
opment of distinguished contemporaries or 
historie geniuses furnish psychological ma- 
terial of special interest for comparison 
with the observed and tested behavior of 
gifted children. Rate of mental develop- 
ment, frequency and type of precocious 
achievement, personality traits, especially 
the volitional, family background, educa- 
tional opportunity, and social environment 
can be traced in biography and measured 
by the statistical methods of historiometry. 
It is true that tradition has not infre- 
quently invested geniuses of the past with 
phenomenal characteristics and has popu- 
larly given them personalities unparalleled 
in contemporary cross-sectional studies. 
The factual material of reliable biography, 
however, can be viewed and weighed apart 
from exaggeration and excessive eulogy. 
When so examined the data, although often 
unfortunately too few, are comparable with 
current records. Gifted children of today 
undoubtedly include many of the leaders 
of tomorrow, and the childhood traits of 
the leaders of the past objectively evalu- 
ated can enlighten us about the most supe- 
rior contemporary personalities. 

Inquiry and controversy in this field have 
centered in the problems of the mental 
growth, the heredity, the special interests, 
the cultural opportunities and develop- 
ment, and the early physical and mental 
health of world leaders. Popular conclu- 
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sions about these matters drawn from 
biased selections of illustrative data have 
gained a hold on popular opinion that 
gives way only slowly in the face of care- 
ful, objective, statistical studies of large 
representative populations. The view that 
ability finds a way to distinction, whatever 
the social handieaps, probably takes insuf- 
ficient account of the demonstrable advan- 
tages in the environment of successful 
leaders. On the other hand, the opposite 
opinion that training and opportunity make 
the man must finally fall before rigorous 
comparisons of achievements of the equally 
schooled but unequally gifted. Fallacious 
evidence of the presence in geniuses gen- 
erally of instability, psychopathy, delay in 
development, and degenerative precocity 
has been brought forward by the fasci- 
nating, subjective method of descriptive 
anecdote (Lombroso, 1891). Conclusions 
based on selected data of this kind have 
no place in a scientific natural history of 
genius, although they may serve the de- 
sirable end of stimulating research for 
proof or disproof. 

The first studies of large samples of ob- 
jective data were made by Galton, who 
elaborated a statistical psychobiographical 
method. The superior hereditary back- 
ground of eminent men of science, letters, 
art, and public life was demonstrated in 
every such study (for example, Galton, 
1869; DeCandolle, 1885; and Ellis, 1904). 
Correlation was demonstrated between the 
appearance of genius and such factors as 
social and economic security, educational 
opportunity, and favorable cultural influ- 
ences. The importance of environmental 
stimulation for the emergence of ability 
and the possible veto power of poverty or 
educational restrictions were emphasized 
(Ward, 1906). Reviewing his own results 
and those of others, Ellis advised caution 
in the interpretation of cause and effect in 
the nature-nurture composite of genius. 


Sully (1886) and Ellis (1904) found 
healthy, persistent precocity characteristic 
of leaders and geniuses. Precocity in the 
field of special interest was demonstrated 
by 80 per cent in a group of 287 geniuses 
representing the principal fields of human 
endeavor. Mental acceleration was noted 
by the biographers of one-third of Ellis’s 
cases, and only 4 per cent were said to 
have been “not precocious.” Those who 
failed to show early mental superiority or 
strong intellectual interest were not among 
the more distinguished for original intellec- 
tual achievement in maturity. “In order 
to go far," Ellis concluded, “it is evidently 
desirable to start early." 

The first general statistical survey of the 
boyhood development of great men was 
Yoder’s (1894) study of fifty geniuses and 
leaders. The tabulated results minimized 
the importance of poor health stressed by 
Lombroso, although they showed how in 
individual instances, as in the case of 
Dickens, delicate physique could be of ad- 
vantage in intellectual pursuits. Yoder’s 
great men were above average in size, born 
of parents in the period of mature energy, 
and were normal in childhood development 
and pursuits, including sports. At an early 
age they had already displayed strong 
memories, active imaginations, and many 
of them had shown a scientific spirit, of 
investigation. “Like ordinary men, they 
were influenced by their" environment." 

Characteristic advantages in background 
and education were enjoyed by 1036 noted 
American men of science selected by their 
scientific associates at the instigation of 
Cattell (1915, 1917), who planned, organ- 
ized, and interpreted the statistics. The 
national and racial heredity of the scien- 
tists showed trends similar to those of the 
gifted, with the northern European and 
British stocks preponderant. Professional 
men contributed a disproportionate share 
of members to the group. The sex differ- 
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ence in numbers is commented upon. Con- 
trast in the production of various geo- 
graphical regions is statistically expressed 
and interpreted with respect to the influ- 
ence of universities and great teachers. 
Thus Massachusetts and Connecticut were, 
for example, fifty times as likely to rear a 
distinguished scientist in the period studied 
as the Southeastern States. Centers of 
learning where eminent investigators at- 
tracted the best students produced many 
times their share of younger scientific 
leaders. Thus from Agassiz at Harvard 
came thirteen first-rank naturalists; from 
Briinnow at Michigan, a quarter of the 
leading astronomers of their day. Teach- 
ing and inspiration directed the line of 
study and interest, and the effective ex- 
pression of native ability was augmented 
through personal contacts. 

The studies from Galton to Cattell 
showed the importance for achievement of 
superior innate ability, good heredity, and 
adequate education. As yet superior ability 
had been defined in such terms as school 
achievement, literary or scientific accom- 
plishment, or creative artistic production. 
These were not interchangeably meaning- 
ful. An index of general mental measure- 
ment became available in the Binet tests 
and these, as revised at Stanford, Terman 
proposed to apply to biographical material 
for the evaluation of the childhood devel- 
opment of great men. The IQ of Francis 
Galton thus appraised on the basis of early 
records proved to be near 200 (Terman, 
1917). 

To Terman’s plan for IQ evaluation the 
Stanford investigator of the childhood of 
geniuses added appraisals of heredity, en- 
vironmental factors, and ratings of per- 
sonality traits (Cox, 1926). The results 
may with due caution be compared to the 
test results and ratings that make up the 

picture of the gifted children. The sub- 
jects of the genius study were 301 persons 


objectively rated among the 500 most emi- 
nent leaders of history and selected as ade- 
quately representing adult human distinc- 
tion. The data from several thousand bio- 
graphical works pertaining to the youth of 
these men, gathered into individual case 
studies, served as the basis for mental and 
personality trait ratings and evaluations of 
background and environment. Résumés of 
these materials are presented in the pub- 
lished study. Three experienced psycholo- 
gists rated the items concerning mental be- 
havior on an IQ scale, adding also in each 
ense an appraisal of the adequacy of the 
data for this purpose. The agreement of 
the series of ratings is indicated by corre- 
lation coefficients of the order of .70. Two 
psychologists rated the environmental fac- 
tors. One psychologist and one experienced 
teacher rated a series of personality traits 
for a representative third of the group. 
Tabulations of longevity and of fields of 
activity and a collection of early literary 
productions were also included in the pub- 
lished report. 

The evidence of superior mental capacity 
in the subjects of this study is unequivocal. 
No individual, however meagerly reported 
by his biographers, was rated below average 
on the sum total of available childhood 
information. The three psychologists, ad- 
vised to rate conservatively on the data 
alone, and as if the identity of the child 
were not known, found sufficient indication 
of superior intelligence to justify the con- 
clusion that the group average IQ lies well 
within the gifted range. Ratings below 140 
IQ resulted from regression of estimate when 
the data were too few for self-corroboration, 
or when they were of a sort as yet not 
adequately indexed in IQ terms (Table 10). 
Data evaluated as equal in reliability to an 
abbreviated Stanford-Binet test consisting 
of as many as two items per year-group 
gave an average IQ of 152. When the 
data reached the reliability of a Stanford- 
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TABLE 10 


Scare or IQ RATINGS or GENIUSES IN CHILD- 
Hoop AND YOUTH INDICATING ÍNCREASE OF 
RATING AS A FUNCTION OF COMPLETENESS OF 


THE Data * 
Average Relative 
IQ Coefficient 

134 case studies with data equal to 

Ka to 14 test item per year 

group 124 E 
32 case studies with data equal to 34 

test item per year group 139 .58 
54 case studies with data equal to 1 

test item per year group 142 .60 
41 ease studies with data equal to 2 

tec items per year group 152 .75 
13 case studies with data equal to 3 

test items per year group 171 .82 


* Based on data in Table 8, p. 53, and Table 18, p. 76, 
C. M. Cox, Genetic Studies of Genius, Vol. II, The Early 
Mental Traits of Three Hundred Geniuses, Stanford 
University Press, 1926, By permission of the publisher. 
Binet test of three items per year-group, 
the average IQ was 171. Psychological 
and statistical considerations indicated that 
if all the facts were available for the genius 
group the average rating would well exceed 
160, 

Wide individual differences were present 
in the mental scores of the members of the 
group as a whole and even in the smaller 
numbers of the more completely recorded 
cases, It was not possible to conclude that 
a high, narrow IQ range accounted for all. 
Men eminent as soldiers showed least 
conclusively the childhood behavior asso- 
ciated with high mental test ratings; yet 
a fairly satisfactory appraisal of their 
probable average IQ registered above 140. 
Adequately reported artists and musicians 
averaged 160; statesmen and imaginative 
writers, 165; religious leaders and prose 
writers, 170; scientists, 175; and philoso- 
phers, 180. The lowest uncorrected, indi- 
vidual appraisals based on material suffi- 
cient for a single, relatively dependable 
IQ estimate (reliability coefficient .75) were 
at 135, the highest reached 200. Among 


the estimates based on more complete and, 
hence, for this purpose more reliable mate- 
rial were those for John Quincy Adams, 
165; Pope and Chatterton, 170; Coleridge, 
175; Voltaire and Macaulay, 180; Grotius, 
J. S. Mill, and Leibnitz, 190; and Goethe, 
200. IQ values statistically corrected to 
offset the error due to brevity in the records 
gave Darwin, Scott, and Mozart IQ's of 
165; Longfellow, Luther, and Faraday, 170; 
Agassiz and Kant, 175; Dickens and Hume, 
180; Davy and Galileo, 185; Berkeley and 
William Pitt, 190. The correlation between 
IQ and the rank order of eminence in the 
group as a whole was low. Eminence in 
terms of illustrious achievement qualifying 
for this particular group, although asso- 
ciated with superior intelligence, was there- 
fore not demonstrably a function of the 
high IQ as estimated. Other traits or cir- 
cumstances generally rather obviously ac- 
counted for the presence of the intellec- 
tually lower-scoring members of the group, 
for the occasional low scores of some who 
probably deserve much higher ratings, and 
for the low eminence ratings of a few 
whose IQ's were found equal to the highest 
ever reported. The author was of the 
opinion that even the statistically corrected 
values were in many cases too low to serve 
as fully satisfactory measures of these rare 
intellects, Yet the purpose of the study 
had been served in bringing to light the 
levels of intelligence which had been ex- 
ceeded by the illustrious, as indicated even 
in the often scanty reports of their early 
achievement. 

Ratings of the fathers’ occupations 
showed the trends of superior heredity and 
the advantages of background available 
to the geniuses; 80 per cent of the fathers 
belonged to Taussig’s two upper economic 
classes. Ratings of home training and dis- 
cipline of a representative third of the group 
averaged two steps higher than the assumed 
norm on a seven-step scale. Breadth, in- 


1036 


GIFTED CHILDREN 


tensity, and kind of interests also proved 
superior to the assumed mean for children 
of equal mental age. Intellectual interests, 
intensity of a single interest, and breadth 
of interrelated interests rated especially 
high. Social and activity interests showed 
a slight negative correlation with the in- 
telligence rating. 

Sixty-seven character traits defined by 
Webb (1915) were made the basis of a 
personality profile of 100 of the more fully 
reported geniuses. Ratings considerably 
above average for the group as a whole 
were found (1) in four emotional traits: 
cheerfulness, imaginativeness, esthetic feel- 
ing, and excitability; (2) in three emotional- 
social traits: family affection, friendship, 
and loyalty; (3) in eleven social traits: 
fondness for a small circle of intimate 
friends, impulsive kindness, kindness on 
principle, trustworthiness, conscientious- 
ness, desire to be liked, sense of corporate 
responsibility, sense of justice, religious 
interest, pure-mindedness, wideness and in- 
tensity of influence; (4) in two physical 
activity traits: energy or restlessness and 
physical bravery; (5) in all of the five 
positive self-traits: desire to excel, desire 
to be a leader, adequate self-confidence, 
self-esteem, and esteem of his own special 
talents; (6) in eleven intellectual traits: 
absence of suggestibility, degree to which 
action and thought are dependent on 
reason, keenness of observation, attention 
to detail, extent of mental work bestowed 
on studies and on special interests, sound- 
ness of common sense, originality and cre- 
ativeness, strength of memory, quickness 
and profoundness of apprehension; (7) in 
four traits of persistence: degree to which 
he works with distant objects in view, de- 
gree of will and perseverance, tendency 
not to abandon tasks in the face of obsta- 
cles, or from mere changeability; (8) in 
balance; and (9) in strength or force of 
character as a whole. In Table 11 the 


personality traits are listed in which the 
geniuses are as distinguished or more so 
than they are in terms of their superior 
mental ability. In these traits they rate 
as a group at or above +1.5 on a seven- 
point scale in which 0 represents the mean 
and +3 the upper limit. 

The conclusions from the data for gen- 
iuses support the view that good heredity 
and good home training are valuable assets 
for mature achievement and that superior 
interests are a basis of desirable stimulation. 
The youths in the genius group were prob- 
ably without exception endowed with high, 
many of them with the highest, intellectual 
capacity of which human beings are ca- 
pable. All of them had the capacity and 
the opportunity to develop motivation of 
a rarely superior order. The composite in 
their personalities of intellectual and emo- 
tional traits was so integrated and func- 
tioned so dynamically as to produce origi- 
nal, ereative achievement, in science, art, 
literature, philosophy, religion, or states- 
manship. If leaders like these appear from 
among our gifted children they will prob- 
ably also be found to possess not only high, 
often the highest, intellectual capacity, but 
also superior traits of personality, especially 
motivating power. Moreover, like these 
geniuses, they will no doubt benefit opti- 
mally from whatever favorable circum- 
stances may enhance the effectiveness of 
their developing capacities. 

The mental and physical health in child- 
hood of fifty representative and well- 
reported members of this same group of 
geniuses and illustrious persons was rated 
and reported on by Miles and Wolfe in 
1936. The mean physical health ratings 
showed 12 per cent of the group above 
average, 58 per cent average, 28 per cent 
somewhat below average, and 2 per cent 
with definitely frail health. In mental 
health 14 per cent were rated above aver- 
age 64 per cent at the average, 14 per 
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TABLE 11 


Hicu Personauiry Trarr RaTINGs or ONE 
HUNDRED GENIUSES IN CHILDHOOD * 


(Ratings are averages of two raters on a 
seven-point scale, +3 to —3, when 0 is the 
assumed average of the general child popula- 
tion.) 


Intellectual Traits: 
Mental work devoted to routine studies 
Independence of thought 
Keenness of observation 
Strength of memory 
Quickness of apprehension 
Originality, eceativeness 
Profoundness of apprehension 
Mental work devoted to special pur- 
suits 


tO tO r2 t9 o mon 
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Social Traits: 
Trustworthiness 
Conscientiousness 
Wideness of influence 
Intensity of influence on intimates 


veem 
ou 


Self-traits and Motivation: 
Desire to be a leader, to impose his will 
Correctness of his own self-appraisal 
Correctness of self-appraised special 

talents 

Belief in his own powers 
Force of character as a whole 
Devotion of effort toward distant goals 
Strength of will in perseverance 
Persistence in the face of obstacles 
Steadfastness of effort 
Desire to excel in efforts 


mo 
EE 
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* Data from Table 49, C. M. Cox, Genetic 
Studies of Genius, Vol. II, The Early Mental 
Traits of Three Hundred Geniuses, Stanford 
University Press, 1930. By permission of the 
publishers. 


cent as showing mental or emotional weak- 
ness, and 8 per cent with considerable or 
serious mental or emotional weakness. Ina 
single case, that of Chatterton, definite emo- 
tional disorganization was clearly present, 
leading at a young age to suicide. Equated 


with Olson’s Schedule B of mental health 
for children, the ratings of the fifty geniuses 
show a similar distribution of percentages 
reaching or exceeding a certain point on 
the scale (Table 12). In spite of the dif- 
ferences in method of arriving at the re- 
sults compared in the table, there is a fair 
agreement between them, and it may be 
concluded therefore that the mental health 
of this representative group of the illus- 
trious was on the average no less satisfac- 
tory than that of unselected school chil- 
dren today. A relationship subtle or other- 
wise between genius and insanity is not 
indicated by this particular comparison. 

The apparent contradiction between 
these results and the conclusions of Lom- 
broso, Lange-Eichbaum, and others who 
have found mental peculiarity or psychop- 
athy a characteristic of their geniuses is 
discussed by Miles and Wolfe. The con- 
clusion is reached that the disagreement 
among investigators regarding the relation- 
ship of genius and psychopathy or in- 
sanity is largely due to the definition of 
the term. Many imaginative geniuses have 
been unstable emotionally. Men of action, 
on the other hand, have less often shown 
psychopathic traits. White (1930) had ar- 
rived at a similar conclusion from a study 
of the adult careers of the entire group of 
Cox's geniuses. 


Gifted Children and Genius 


Human beings differ with respect to 
traits and trait constellations. Both ca- 
pacities and accomplishments are subject 
to quantitative and to qualitative measure- 
ment, and superiority may therefore be of 
either kind. Economie necessity generally 
calls for quantity, cultural progress for 
quality. Objective psychological measure- 
ment has differentiated primarily capaci- 
ties. Evaluation of products is an inter- 
pretative function. The correlation be- 
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TABLE 12 


Mentrau Hraun Ratines BY C. C. Mines anv L. S. Worre or 50 Gentuses IN CHILDHOOD 
Comparep WITH THE RATINGS REPORTED BY W. C. Orson or 798 Primary Scuoon Boys 


Below Above 
Average Average Average 
Subjective mental health scale 2 2:595: 8.5. 4 Wb OES 01 6.5 7 
Rating on Olson's Schedule B 116 99 82 73 69 66 48 
Percentage of Olson’s cases at or above 
a given percentage 98 91 72 59 52 45 5 
Percentage of 50 geniuses at or above 
a given scale point 100 98 82 62 56 40 16 


tween capacity and accomplishment has 
been assumed to be high. Measures or in- 
dices of one have often been accepted as 
satisfactory substitutes for the other. Re- 
cent psychological study attempts the diffi- 
cult task of comparing capacity with ac- 
complishment. The multiple measurable 
faetors are analyzed in each by the method 
of intercorrelation. 

Gifted children selected on the basis of 
early test performance represent a capacity 
group. Geniuses selected on the basis of 
past careers constitute an accomplishment 
group. Both are superior human speci- 
mens deviating exceptionally from the av- 
erage. The problem of correlation between 
the factors contributing to the superiority 
of these two groups and between the traits 
of the personalities qualifying for member- 
ship in each can be approached only in- 
directly through descriptive comparisons. 
Such comparisons can give no final an- 
swers, They may, however, clear up cer- 
tain misconceptions, define the problems 
more precisely, and throw some light on 
the larger relationships. Perhaps we may 
better understand what gifted children are 
and what is meant by genius if we attempt 
some consideration of their similarities and 
differences. 

The term genius is popularly applied to 
a human being when he has accomplished 
altogether original creative work of the 
highest quality, such as is recognized as 


extraordinary in some valued field of hu- 
man enterprise. The genius has been most 
often identified in the arts and in scientific 
discovery, because here individual origina- 
tion and independent creation were most 
obvious. Political leadership has sometimes 
been recognized as possessing the individual 
quality essential to genius. Originally re- 
stricted to a few fields, the term has been 
used more and more to designate the indi- 
viduals endowed with the power for what- 
ever extraordinary feats the culture of the 
period chose to value as most significant. 
In the early development of the genius 
concept the extraordinary accomplishment 
was attributed not to human capacity but 
to divine inspiration. This was the mys- 
tical or supernatural theory of genius. Its 
significance is idealistic and religious; its 
basis is emotional. It persists even at the 
present day, though its objects are gener- 
ally historically remote. It has, unfortu- 
nately for the scientific use, tinged the word 
genius emotionally and subjectively, while 
popularly and poetically emphasizing in a 
desirable way the high value of original 
creative activity. The repudiation by some 
psychologists of the use of the term genius 
or near-genius as applied to gifted children 
may originate in the experience of contrast 
when elementary school boys and girls, 
even the brightest of them, are compared 
with the idealized characters whom we iden- 
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tify as the great men of history (Lange- 
Eichbaum, 1928, 1931). 

While poets and popular philosophers 
perpetuated the subjective interpretation 
of genius, scientists attempted to objectify 
the picture. The rationalists said genius 
can be developed through training, but it 
will be recognized as genius only if it is ex- 
pressed in production at the right time and 
place. The sociologists further developed 
this view, emphasizing environmental in- 
fluences in the development of the product 
of genius and in the readiness of the world 
to accept it (Ward, 1906). Social condi- 
tions, they said, not individual accomplish- 
ments, are responsible for works of genius. 
Men of ordinary gifts may, according to 
this hypothesis, become leaders and be ac- 
claimed as great. This view valuably em- 
phasized the importance of social influences 
for the development of superior achieve- 
ments, and in this it is amply supported 
by results from the studies of gifted chil- 
dren. However, the further conclusion that 
great leaders are men of mediocre capacity 
has not been substantiated by scientific 
evidence at least with respect to intelli- 
gence, although it does appear to be true 
that a rather wide range of superior ability 
is represented in the world's leadership 
group (Cox, 1926). 

The contributions of clinical psychiatry 
include the various explanations of genius 
as abnormal personality function. The at- 
tempts to relate genius to insanity have 
classical roots and show also the influence 
of the subjective, unique quality interpreta- 
tion. Pathological material especially avail- 
able in the biographies of literary geniuses 
has given support to these efforts. The 
psychoanalysts belong to the clinical group 
in their identification of genius as a neu- 
rosis or as a compensatory reaction. A 
valuable contribution from the psychiatric 
point of view is in the emphasis on the 
total dynamic function of the personality 


with its complex factors and deeply condi- 
tioned impulses (Reid, 1911-1912; Witty 
and Lehman, 1930; Schott, 1931). 

The relatively small number of insane 
geniuses in representative groups of the 
illustrious suggests that the relationship 
between genius and mental abnormality 
has been exaggerated (White, 1930). Also 
the fact that among gifted children, who, 
however, may not especially include those 
with subjective and creative gifts, mental 
as well as physical health has generally 
rated above the average seems to point in 
the same direction (Burks, Jensen, and 
Terman, 1930). It is not known whether 
this is simply the result of a sound mental 
hygiene in superior families or a conse- 
quence of the repression of subjective fac- 
tors by the more intelligent children, or a 
consequence of unintentional exclusion from 
the studies of psychopathic gifted children. 

That many geniuses have shown eccen- 
tric traits has been mentioned by Ellis, 
Galton, and others. How much more ec- 
centric they were than average men has 
never been stated exactly. The eccentrici- 
ties of the great have always been of in- 
terest to people of lesser accomplishment, 
and they may be more often reported or 
weighted with more serious consideration 
than those of the generality. The evidence 
from the childhood of eminent men fails to 
support the view of frequent idiosynerasy 
except in the subjective, sensitive individ- 
uals already mentioned. Among the gifted 
children queerness and peculiarity are in- 
frequent. Deviation from the typical, men- 
tally healthy average is not regarded with 
favor by parents and teachers today. Ca- 
pable self-control is the popular ideal, and 
children are encouraged not to be “dif- 
ferent.” The children who have shown 
unfavorable emotional developments have 
not been those among whom iater distinc- 
tion seemed probable (Witty, 1940b). 
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Genius as Most Superior Native 
Ability 

The position of genius at the top level 
on a scale of ability was first suggested by 
Galton. His theoretical ability scale, con- 
strueted according to the requirements of 
the normal probability curve, differen- 
tiated levels of competence from the lowest 
(idiocy) to the highest (the genius level) 
in terms of frequency of occurrence and 
the correlated statistical measures of devia- 
tion from the mean. Although superiority 
in scale terms was expressed as degree of 
achievement, Galton emphasized the native 
capacity factors which made the achieve- 
ment possible. He devoted much careful 
research to the definition of scale points as 
indicators of the statistical frequency of 
mediocrity, superiority, and eminence, in- 
cluding the high level of distinction of the 
genius. The lowest level of eminence de- 
fined from historical and contemporary sta- 
tistics of achievement he placed at a point 
on the scale beyond which not more than 
one individual in 4000 of the general adult 
population could rate. Position at this level 
Galton illustrated in the careers of success- 
ful English judges and bishops. Higher 
levels specifically defined included, first, 
men of great national reputation, each 
being as one in 79,000; and, second, the 
rare illustrious characters of history, who 
rank as one in a million or more, and in- 
clude only men of the greatest, interna- 
tionally recognized distinction. From the 
life histories of his highest ability groups 
Galton deduced the basic psychological 
traits of genius: superior ability, persistent 
and intense motivation, and great physical 
power for work. These traits he found in 
all, but he discovered that they differed 
in relative weight according to the field of 
eminent accomplishment. 


Galton’s ingenious scale is arbitrary and 
fallible, as are all methods of measuring 
achievement and capacity. Its merit lies 
in the application of statistical psycholog- 
ical techniques to the rating and equating 
of human ability and superiority and in 
its objectification of the native traits of 
men of genius as measurable quantities. 

The traits of adult genius discovered by 
Galton have in a relatively recent study 
been found to characterize illustrious his- 
torical personalities in childhood (Cox, 
1926). A high general level of accomplish- 
ment and versatility which suggested that 
achievement might have resulted for many 
in any one of several fields was mentioned 
by Galton and demonstrated by White 
(1931) from Cox’s data. 

Intelligence and ability tests have proved 
for many specific lines of mental capacity 
and accomplishment that Galton’s theory 
of the normal distribution of human ability 
meets the criterion of present-day objec- 
tive measurement. Terman’s results in the 
study of gifted children show close agree- 
ment between the statistics for the distri- 
bution of intelligence at the highest levels 
and Galton’s upper segments on the nor- 
mal curve constructed in terms of the 
threefold native ability that constitutes 
“genius.” Among Terman’s gifted are not 
a few who possess besides high test intel- 
ligence also high motivation and great 
power for accomplishment. These are espe- 
cially well represented in the 1940 success 
group. Had Galton’s threefold criterion 
been applied in the original selection of the 
California gifted children, there would be 
statistical grounds for the expectation that 
somewhere near 4 per cent (about thirty 
individuals) of those chosen might qualify 
for classification at Galton’s lowest emi- 
nence level, a small fraction of 1 per cent 
(one or two persons) at his second emi- 
nence level, but by reason of the relatively 
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small numbers perhaps none at the level of 
the "illustrious." 

In statistical terms the majority of Ter- 
man's group may be as far below the level 
of Galton’s “eminence” as the average 100 
IQ child is below the child rating at 120 IQ. 
We may recall that 4 or 5 per cent, but not 
generally more, 100 IQ children do some- 
times later reach the 120 IQ level in test 
terms (Merrill, 1938), and this analogy 
may illustrate the possibility of a similar 
gain in status from a lower to a higher level 
on a general achievement or eminence scale. 
The 1940 report of Terman’s success group 
gives reason to suppose that somewhere 
near the appropriate proportion of gifted 
boys who are highly superior in motiva- 
tion and energy as well as in intellect are 
on their way to the levels of eminence cor- 
responding to Galton's statistical predie- 
tion. 

Contemporary psychology views person- 
ality at every level as vastly complex. 
Each individual is recognized to be the 
produet of numerous constitutional ele- 
ments mutually interacting, and at every 
stage in the course of their development 
variously stimulated by many combina- 
tions of environmental influences. Indi- 
vidual differences occur in every dimension 
involving every possible combination of 
the multiple external and internal factors 
and their relationships. Rare genius offers 
no exception, nor does the superior seg- 
ment of intellectual capacity represented 
by the gifted children (Carmichael, 1934). 


Results of Research and Emerging 
Problems, 1947-1953 


In 1947 the study of gifted children 
reached the end of an important chapter 
with the publication of Terman and Oden’s 
The Gifted Child Grows Up. Before the 
second world war research with gifted chil- 
dren had attracted numerous investigators. 


In 15 years (1927-1941) the Psychological 
Abstracts listed 113 publications in this 
area, averaging 7.5 studies per year. In 
the next 5-year period the war influence 
was no doubt responsible for some reduc- 
tion in publication. However, in 5 years 
(1942-1946) 30 publications were listed re- 
garding the gifted, averaging 6 titles per 
year. Then, in 1947, came Terman’s vol- 
ume, and in the next 5-year period (1948- 
1952) no more than 10 publications of re- 
search results were reported, averaging 2 
per year. Perhaps many potential investi- 
gators felt that the Stanford study had 
dealt so broadly and fully with the major 
problems as formulated that little remained 
unexplored in the field as previously out- 
lined. The Stanford study had not only 
built a reliable foundation of sound and de- 
pendable factual data, but by careful de- 
sign this masterpiece of research had now 
in 25 years of continuing study answered 
the basic questions posed earlier in the 
enthusiasm and in the clear light of the 
psychologies and the statistics of the 1920's. 
A review at this point of the Terman and 
Oden report affords the best opportunity 
for gaining a comprehensive view of the 
major problems posed, the facts estab- 
lished, and the conclusions and interpreta- 
tions reached during the important period 
of research in which study of the gifted. 
flourished as a significant development. 
Terman was especially qualified by experi- 
ence and interest to leadership in this 
period. He was uniquely prepared to 
utilize effectively mental test instruments 
from the earliest phase of their develop- 
ment. His sustained enthusiasm, painstak- 
ing and indefatigable labor through years 
of detailed data gathering were shared by 
his loyal and accurately trained research 
staff. The gifted subjects, 1528 in number, 
their parents and other relatives, and their 
teachers collaborated over the years 
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thoughtfully and effectively. The results 
present a unique contribution to research. 

In the following pages the reviewer at- 
tempts to summarize the major conclusions 
of this important volume. Thereafter, 
other pertinent research reports of the late 
1940's and early 1950’s are briefly brought 
into view. The trends in research sug- 
gested and issuing from the combined ma- 
terial emerge to point out possibilities in 
new directions. 

The Terman and Oden volume brings to- 
gether the available data on which to base 
an answer to Terman's question formulated 
in 1921: “In what respects does the typical 
gifted child differ from the typical child 
of normal mentality?” If the pertinent 
question of the 1950’s finds a new phrasing 
one may readily concede that Terman’s 
great work has contributed largely to ef- 
fective restatement. 

No brief review can do justice to the 
tremendous Terman-Oden study. Its 400 
pages of detailed reporting contain a com- 
plete report of the work to date. Follow- 
ing the original plan for the research, the 
composition and social origin of the gifted 
groups are set forth, and conclusions are 
briefly and objectively formulated and 
statistically confirmed from the results of 
ratings and measures of traits, character- 
isties, achievements, and interests. Data 
from the cross-sectional studies of 1921— 
1923, 1927, 1936, 1940, and 1945 are 
brought together topically. The subject 
matter includes the older and the newer 
material combined in a comprehensive 
treatment covering background, vital sta- 
tistics, general health and physique, men- 
tal health and adjustment, and intelligence 
and achievement test results. The dis- 
tinctly new studies cover intellectual status 
in adulthood, educational histories, occu- 
pational status and earned income, war 
records, vocational and avocational inter- 

ests, interest test data, political and social 


attitudes, marriage and marital adjust- 
ment, and information with statistics re- 
garding spouses and offspring. The final 
emphasis is on status after 25 years of 
continuing study of this large group se- 
lected in childhood in terms of high IQ. 
Chapters are devoted to the highest IQ's 
of all (170+), of whom there are 81; to 
the Jewish gifted, numbering 122; and to 
a comparison between the most and least 
“successful” of the gifted men, with an 
illuminating comparison of some of them 
with American Rhodes Scholars. 

The work of Terman and his associates 
probably stands alone in the history of 
research for its accomplishment of a 
planned study in verification of stated hy- 
potheses, requiring the cooperation of more 
than 1500 exceptional human subjects in 
repeated reports and evaluations and ex- 
tending over a 25-year period. In conse- 
quence of the excellence and accuracy of 
the data gathering and the promptness of 
reporting, some of the more significant re- 
sults of this study became a cornerstone in 
psychology as early as 1925. In 1940 a 
preview of the adult status outlined the 
chief conclusions regarding achievement 
now amply confirmed by the detailed field 
study of 1945. The whole volume in its 
thorough coverage and statistical complete- 
ness testifies to the objective sincerity of 
the research. 

From the findings the following signifi- 
cant results point up fundamental facts and 
relationships. 

1. School children representative of the 
top 1 per cent of tested intelligence are as 
a group superior in other respects as well. 
They rate far above the average in phy- 
sique, social adjustment, personality traits, 
school achievement, play information, and 
versatility of interests. 

2. From childhood to maturity the gifted 
have continued to rate above average in 
health. The mortality rate has never 
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reached the average expectancy for their 
age. Serious maladjustment has oceurred 
less frequently in this group than in the 
general population. As adults the gifted 
are normal or superior in marital status 
and sexual adjustment. Their social and 
political attitudes are not deviant. Their 
war records are creditable, in many cases 
distinguished. 

3. The gifted have been accelerated in 
school to an extent amounting to 1 year 
or a little more at high school graduation. 
Acceleration has proved to be associated 
with superior academie achievement, with 
more extensive college training, and with 
exceptional adult “success.” It has not 
usually proved to be a handicap to social 
participation or personal adjustment. 

4, In school achievement the gifted have 
been superior at every educational level. 
Many have remarkable educational rec- 
ords. Yet, as the authors point out, it is 
noteworthy that, contrary to the general 
trend, many individuals have failed to 
achieve academically at the level of their 
predicted competence. 

5. Close to 90 per cent of the gifted have 
attended college, and almost 70 per cent 
are college graduates. Of the men 68 per 
cent and of the women 60 per cent have 
completed some graduate university work. 
This record greatly exceeds the average 
among whom these individuals attended 
publie schools in childhood. 

6. In tested intelligence, the group as 
adults average about 10 SD above the 
average of college students, and about 2.0 
to 2.5 SD above the average of the gen- 
eral population. Half of the gifted are 
very close to (probably within 4 percen- 
tiles of) their original top status. Forty 
per cent have slipped somewhat more, al- 
though two-thirds of the group as a whole 
scored above the ninety-second percentile. 
Some 10 per cent have regressed to the 


eighty-fifth percentile or lower, as com- 
pared to adults in general. 

7. In excellence in preparation and in 
vocational achievement the gifted are out- 
standing. Compared to any like-sized 
random selection of young adults the group 
as à whole has now produced many times 
the expected number of leaders in business 
and of competent professional men in en- 
gineering, law, medicine, college teaching, 
and other specialties. The least successful 
fifth of the gifted sample includes a few 
individuals seriously hampered by poor 
health or poor personal adjustment. The 
majority members even of this fifth, al- 
though less outstanding than the other 
four-fifths, compare favorably in their 
adult accomplishments with average col- 
lege graduates. 

8. The highest IQ's (170+) equaled or 
exceeded the gifted group as a whole in 
many respeets. In college their records 
were more distinguished and more of them 
advanced farther in graduate study. As 
adults the men of the group achieved more 
notably. The highest IQ men have been 
about as well adjusted as the total gifted 
group; the women, perhaps somewhat less 
80. 

9. The subjects of Jewish descent, al- 
though more often coming from homes of 
lower status than the average among the 
gifted, have surpassed the gifted Gentiles 
in achieving higher educational and occu- 
pational status. Relatively more of them 
have reached notable achievement as 
adults. 

The presentation of data and diseus- 
sions culminating in the important conclu- 
sions here briefly summarized is followed 
by a comparison of the “most successful” 
fifth of the gifted men with the “least suc- 
cessful.” This comparison in terms of 
adult achievement gives concrete form to 
Terman's concept of “gifted” and brings 
his once-designated “geniuses and near- 
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geniuses" into readily understood and eas- 
ily classified categories of the American eco- 
nomic, occupational, and educational struc- 
tures. (For definitions and details of the 
comparison see especially Chapters 13-15, 
Terman and Oden, 1947.) 

The “most successful”, Group A, include 
outstanding young professional men, busi- 
ness executives, and specialists in the cre- 
ative arts and in industry. They are com- 
pared, in many respects favorably, with 
American Rhodes Scholars of similar age. 


TABLE 


scores are relatively high, although sig- 
nificantly lower than those of Group A. 
Their average is 0.8 SD above the means 
of Stanford University student samples.’ 
Comparative results for the two groups 
appear, as reported in 1940, in Table 8 
above. Although selected in terms of adult 
achievement they show some interesting dif- 
ferences in early development, family back- 
ground, traits, and relationships. Besides 
many small differenees between Groups 
A and C some important contrasts are as 


13 


STANFORD-BINET IQ's IN CHILDHOOD AND ADULT CONCEPT Mastery Scores 


OF GIFTED 
Data from L. M. Terman and M. H. 


Groups 
Oden, The Gifted Child Grows Up, 


Stanford University Press, 1947. 


Gifted Groups 
Gifted T 
Jewish 
Group A Group C Group "Total "Total 
Males * Males 1 Males + Males Females 
No. of cases 96 92 71 577 493 
Childhood Stanford- 
Binet IQ score 
average 155.0 150.0 152.7 151.5 150.4 
CR 3.0 
No. of cases 79 116 56 527 427 
Adult concept mastery 
score average 112.4 94.1 102.9 98.1 93.9 
CR 4.2 


Occupational status: * very superior; f superior; f above average. 


In adult intelligence score they rate as a 
group some 2.0 SD above Stanford Univer- 
sity students? (Table 13). 

The “least successful,” Group C, are for 
the most part men of undistinguished 
achievement, engaged in relatively medi- 
ocre pursuits. Their adult intelligence 

1R. L. Thorndike (1948) further defines this adult 
intelligence rating by an ingenious comparison utilizing 
a method of test conversion involving an adult Gallup 


Poll, a group of students from colleges in New York 
City (N = 198), and a smaller group (N = 53) of Co- 


follows: The A’s rated in childhood as 
more stable emotionally; their social ad- 
justments and significant personality traits 


lumbia doctoral candidates and a few instructors. The 
gifted men, Group A, rate close to the ninety-eiglith 
percentile of both the poll and the college students. 
They average in seore about 0.5 SD below the mean 
of the doctoral group. 

2 The average adult seore of Group C is above the 
ninety-sixth percentile of Thorndike’s poll and ahove 
the ninetieth percentile of his college students, Their 
mean is about 1.1 SD below that of his doctoral 
group. 
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were regarded as more favorable; there are 
fewer “only” children among them. The 
personality differences increased in adoles- 
cence, In early adulthood appreciably 
more C's than A's appeared nervous and 
emotionally unstable. Through the high 
school years the A's had better scholastic 
records and engaged in more extracurricu- 
lar activities than the C's. At college age 
the educational and activity differences 
were marked. Although the average phys- 
ical health ratings of the two groups showed 
little divergence, the A's rated as more en- 
ergetie in their interests, and more active 
in social organizations and pursuits. In 
educational and occupational accomplish- 
ment the A’s drew farther and farther away 
from the C's from the early high school 
period onward. The C's suffered more 
background disabilities, especially broken 
homes including divoree or separation of 
the parents or death of the father. In 
marriage and marital adjustments the A’s 
excelled. Their spouses were more intelli- 
gent, more highly educated, and came from 
families of higher educational status. In 
the appraisals of 1945 the A's (judged by 
their parents, their wives, and themselves) 
rated appreciably higher than the C's in 
absence of inferiority feelings, and signifi- 
cantly so in self-confidence, „perseverance, 
and integration toward goals. 

Reviewing these differences it appears 
that the A's deviate in the same direction 
from the generality as the total gifted 
sample, and they deviate somewhat more. 
They are a fairly homogeneous group of 
well-adjusted, extremely able adults who 
were once extremely high IQ children. The 
C's deviate in the same direction as the 
gifted sample with respect to high test score 
in intelligence as children and (though rel- 
atively less so) as adults, more advanced 
schooling, and higher adult employment 
status, But the C’s are apparently a more 
heterogeneous group. Some are unstable, 


with more than average “nervous” signs 
and ratings of poor adjustment; “only” 
children are relatively more numerous 
among them. Handicaps in terms of par- 
ental divorce and the early decease of their 
fathers are more frequent in this group. 
But the disadvantages associated with 
lower social home status appear to present 
the outstanding factor or handicap. Were 
more of the C’s than of the A’s overrated 
in childhood test scores? As youngsters 
they were quick, and alert mentally in the 
test situations, but as time has gone on 
they have not so highly developed the traits 
of perseverance and integration toward 
goals characterizing the success Group A. 
There are implications that some members 
of Group C are simply well-adjusted lower- 
middle-class workers who for various good 
reasons have found congenial skilled or 
semiskilled employment and have not tried, 
or have not succeeded if they did attempt, 
to escape from the social, economie, and 
domestic groove of their childhood rearing. 

In conclusion Terman states that his 
total sample ineludes some 20 or 25 men 
of science “who have either achieved, or 
appear likely to achieve, a national repu- 
tation among their kind”; a number of tal- 
ented writers; and a dozen or more out- 
standing medical men and lawyers. Among 
the currently highly successful financial 
and industrial operators may be some who 
will achieve national distinction. With re- 
spect to these and others less notable in 
their accomplishment he has this to say: 
“We do not... know whether they are 
more happy or less happy than the average 
person in the generality. We do know 
that they are better fed, better housed, 
and better doctored than the average per- 
son, that they are in a position to care bet- 
ter for their children, and that they have 
less reason generally to be anxious about 
the future.” 
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Investigators familiar with the problems 
he had to face will agree with Terman that, 
"considering the scope of the investigation, 
the limited funds, and the status of psy- 
chological methodology at various stages 
of the research,” there is “little to regret 
regarding the choice of devices, rating 
schemes, case-history procedures, and other 
techniques employed.” The methods used 
in selecting subjects “provided a fairly 
representative population of high IQ's.” 
The methods developed for following the 
subjects have led to clear-cut and valuable 
results. 

Plans for the future outlined by Terman 
and Oden include further following of the 
group, testing all, if possible, of their off- 
spring in intelligence and school achieve- 
ment, and the gifted themselves at inter- 
vals with more adequate intelligence tests 
than have been hitherto employed. Per- 
sonality studies are outlined: tests of mari- 
tal adjustment, psychiatrie studies and 
projective tests, tests of primary personal- 
ity traits, and somatotypes. The possibil- 
ities are great, the authors conclude, and 
financial limitations should not curtail fur- 
ther essential developments. 

The IQ has proved to be an effective se- 
lector, and the faetual pieture of the 
"gifted" in American culture is viewed by 
many, especially practical educationists, 
as a valuable and useful construct. This 
construct science owes chiefly to the wis- 
dom and perseverance of L. M. Terman. 
The Stanford data and the goodwill of the 
gifted subjects afford rich material and 
possibilities for the further studies pro- 
jected. 


Other Gifted Research 


Other investigations reported in the late 
1940's and early 1950's follow the same 
general pattern in emphasizing the superi- 
ority of the high IQ's in traits, aceomplish- 


ments, and promise of adult achievement. 
Parkyn's (1948) excellent volume reports 
similar conditions and results for the gifted 
in New Zealand, adding also suggestive dis- 
cussion of background factors and an anal- 
ysis of successes and failures of his superior 
subject group in the subtests of the Ter- 
man-Merrill Binet.  Lightfoot's (1951) 
comparison of superior with retarded chil- 
dren in a New York City school shows 
the significant advantage of the gifted over 
the retarded in the traits and conditions 
measured. This study effectively utilizes 
Murray’s behavioral classification. Ausu- 
bel’s (1951) well-thought-out development: 
of a technique for measuring prestige moti- 
vation indirectly points to general gifted 
superiority in his group while serving as a 
pilot effort in the area of social attitude. 
R. L. Thorndike (1948) has made a con- 
tribution, already referred to, pointing up 
an inferential corollary of Terman’s work: 
that the gifted label in childhood although 
favorable is not definitive for superior adult 
intelligence test status. To Terman’s esti- 
mate of the regressed mean of the adult 
gifted as IQ 140 and McNemar’s estimate 
of IQ 134 Thorndike adds his appraisal 
approximating IQ 128. Thorndike’s work 
brings the Concept Mastery Test developed 
and employed by Terman into a compa- 
rable, if crude, approximation with other 
seales by equating results for the gifted 
with other adult intelligence norms. His 
data afford the basis for a graphic presenta- 
tion of the score trends in the maturing 
gifted group. For illustration in this re- 
view we have plotted (Figure 1) smoothed 
approximate paths of score decline from 
childhood to adulthood of the 30, 50, 67, 
87, 99.6, and 99.9 percentiles of Ter- 
man’s group who when first tested scored 
within or close to the top 1 per cent on 
available IQ scales. Position on the Stan- 
ford Concept Mastery Test is given in 
terms of adult test score explicable by 
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Equivalent Scores (Approximate) 


General Stanford Wechsler- Terman Stanford Adult Thorndike's 
Population Binet Bellevue Merrill Concept Test Gallup Poll 
Percentile 1916 1937 Mastery Score Percentiles 
100 Gifted Gifted 100 
99 chldrn. = yenis 99 


*Gifted children as adults. **Gifted adults as children. 


Ficure 1. Paradigm of gains and losses in IQ from childhood to young adulthood. 
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comparison with Thorndike's adult Gallup 
Poll group. Thus, 30 per cent of the for- 
merly gifted children may be said to rate 
as adults within the top 2 per cent of adults 
in general, 50 per cent within the top 4 per 
cent, two-thirds within the top 8 per cent, 
86 per cent within the upper 15 per cent. 
"These scale positions on the Stanford Con- 
cept Mastery Scale are graphically eom- 
pared with Stanford-Binet 1916, Wechsler- 
Bellevue, and Terman-Merrill 1937 IQ's 
by the use of reported percentile positions 
on those scales. A paradigm of this type 
is, of course, crude. Its possible value is 
in emphasis on the need for further and 
more dependable measures. 

In the same figure hypothetical curves 
are drawn indicating the possible gain in 
IQ from childhood to maturity as reported 
by, among others, Terman, Lorge, and Hol- 
lingworth (1936), Keys (1940), Thorndike 
(1948), and Bayley (1949). "These investi- 
gators have shown that childhood high IQ's 
do not account for all the known high IQ's 
in adulthood. Various causes and factors 
have been proposed to account for IQ gains 
with increasing age. Technical faults in 
test construction, inequalities in social and 
educational experience, physical and men- 
tal changes, and alterations in maturational 
rates are among the suggested factors pro- 
ducing not only the possibilities for de- 
cline demonstrated by Terman but also 
the perhaps equally important possibilities 
for rise in IQ from childhood to adolescence 
or later as suggested in many studies. 

Some intelligence ratings reported by 
Simon and Levitt from the Columbia Uni- 
versity Vocational Guidance files are rele- 
vant (Table 14). These lend support to 
some very old assumptions that adult test 
scores correlate with occupational training, 
experience, and achievement (sometimes in 

contrast to childhood ratings) while some 
individuals of superior test intelligence 
continue to be found in almost every oc- 


TABLE 14 


WzcnsLER-BELLEvUE IQ's or ADULT 
OCCUPATIONAL GROUPS 


From L. M. Simon and E. A. Levitt, IQ 
scores and occupational area, Occupations, 29, 
24 and 25, 1950. 


Wechsler-Bellevue 


Scores 
No. Occupational 
Cases Group Median Q3 90% 
52 Engineers 133 135 140 
52 ProfessionalI* 132 134 137 
45 Educators f 129 134 137 
61 Professional II} 128 133 138 
421 "Teachers 126 132 137 
66 Social service 125 132 135 
134 Managers 125 130 136 
191 Nurses 124 128 132 
62 = Arts § 124 131 138 
153 Salesmen || 122 128 132 
107 Secretarial 121 125 130 
55 Bookkeepers 117 125 129 
128 Clerks 116 122 131 
62 Office workers 116 123 128 
107 Skilled 
laborers f 115 123 127 
57 Personal 
service 106 113 122 


* Physicians, dentists, lawyers. 

1 College deans and instructors, high school 
and grammar school principals. 

1 Pharmacists, accountants. 

§ Singers, musicians, actors, artists, etc. 

|| Wholesale and retail. 


“M Machinists, mechanics, plumbers, electri- 
cians. 


eupation. Army General Classification 
Test scores for occupational groups are in 
line with these results (Stewart, 1947). 
Studies of the educational needs of the 
gifted and reviews of facilities and pro- 
grams for meeting them complement Ter- 
man’s findings with respect to the school- 
ing of the gifted, outlining programs to 
meet some of the conditions his data have 
so clearly indicated. The Education of the 
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Gifted published by the Educational Pol- 
icies Commission (1950) reviews problems 
pertinent to study of the gifted: the róle 
of the gifted in a democracy, waste of 
talent in American life, identification of 
the gifted, education of the gifted, invest- 
ment in talent, and an able summing up of 
the educational challenge in leadership 
training, The special needs of the “gifted” 
top percentile and the “moderately gifted” 
upper 10 per cent are now too often neg- 
lected, the Commission specialists conclude. 
Consideration of the exceptional learning 
capacity and competence of the groups 
likely to include many more than their 
share of specialists and leaders is seen here 
as essential to increasingly adequate de- 
velopment of human resources. 

The Gifted Child edited by Paul Witty 
(1951) is a useful compendium for teach- 
ers of superior children and for educators 
generally. Prepared under the sponsorship 
of the American Association for Gifted 
Children this volume contains 14 reports 
by individual specialists or groups of edu- 
cators who present here their conclusions 
after years of study and experience in 
dealing with the training of gifted children. 
The editor outlines the history of the edu- 
cation of the gifted in the United States 
and surveys current educational practices 
and provisions for the gifted in elementary 
and secondary schools. Terman and Oden 
describe the Stanford Studies, and Prit- 
chard brings together the contributions of 
Hollingworth. The qualities and prepara- 
tion desirable in teachers of the gifted are 
discussed by Ryan, Strang, and Witty. 
Hobbs writes on community recognition of 
the gifted, and W. Davis discusses the sci- 
ence talent search, Other topics discussed 
are methods of identifying gifted children, 
observations of gifted and talented chil- 
dren in clinics and schools, a high school 
of science for gifted students, the mental 
hygiene of gifted children, and school ad- 


ministrative problems in educating the 
gifted. A summary and recommendations 
by the editor are followed by an annotated 
bibliography. Although this volume pre- 
sents little original research it is a valuable 
compilation of studies summarizing current 
attitudes and practices with many thought- 
ful suggestions and insights from specialists 
teaching in this field. 


Contribution of Research on the Gifted 
to Related Areas of Investigation 


Detailed study of groups of extremely 
gifted deviates has done more than set 
up a picture of the “most successful” mem- 
bers of their class. It has, as already 
noted, verified the usefulness of the IQ 
technique for early selection of groups 
likely to include many of those capable 
of superior development and achievement 
under existing conditions in our prevail- 
ing culture. In doing this it has also in- 
dicated that the IQ test does not serve as 
a magnetized needle, far less as a divining 
rod, pointing without fail at some innate 
potential. The studies of the gifted thus 
lend support to the view that although IQ 
tests do tend to measure present ability 
they are probably far from accurate as 
indicators of native capacity (Cronbach, 
1949; Hebb, 1949). 

The study of the gifted has further 
brought to light many of the conditions 
associated with the appearance of more 
rather than less high IQ children in a 
group or community. These results may 
be compared with the findings of Eells 
et al, (1951) relating IQ scores directly 
to social class. The high IQ scores of 
private school children are another indi- 
cation of the same or a related phenome- 
non (Educational Records Bulletin, 1950). 
See Table 15. The studies of the gifted 
have revealed many of the conditions un- 
der which, given high IQ's in childhood, 
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TABLE 15 


INTELLIGENCE Test Scores or ScHooL CHILDREN FROM Hic AND Low 
SocraL Crass Groups * 


Per Cent 
No. Scoring 
Social Class Children Mean IQ SD CR 130 IQ 4- 
Henmon-Nelson 1. High status land 2 
Test old American 226 115.8 16.2 12.6 19.5 
(ages 9-10) 
2. Low status 2 and 3 
old American 322 98.4 15.7 0.8 1.9 
3. Low status land 3 
ethnic 143 97.1 15.7 11.0 2.1 
Terman- 1. High status land 2 
McNemar Test old American 233 114.9 13.1 18.3 12.9 
(ages 13-14) 
2. Low status 2and 3 
old American 361 93.0 15.8 0.9 0.8 
3. Low status land 3 
ethnic 151 91.6 16.3 14.8 0.7 
Kuhlmann-Ander- 1. High status land 2 
son Test old American 228 107.9 11.7 
(ages 9 and 10) 
2. Low status 2and 3 
old Ameriean 329 97.3 0.3 
3. Low status land 3 
ethnic 146 96.9 9.3 
Kuhlmann-Ander- Independent 
son Test schools 1940- 
(ages 4-17) 1949 59,708 120.8 23.4 


* Data on Henmon-Nelson Test, Terman-McNemar Test and Kuhlmann-Anderson Test 
(ages 9 and 10) are from Eells et al., 1951. Intelligence and cultural differences. University of Chi- 
cago Press, Tables 20 and 21. Data on Kuhlmann-Anderson Test (ages 4-17) are from Educational 
Records Bureau. 1950. 1949 fall testing program in independent schools. Educ. Rec. Bull., No. 53. 


high levels of adult achievement are likely 
to be attained. The evidence that the IQ 
test becomes. an inereasingly adequate se- 
leetor as the favorable or unfavorable fac- 
tors or conditions accumulate is in line 
with the view that the intellectual abilities 
tapped by the test are typical products 
of the eumulative eultural learning. The 
results in gifted study are, so far, group re- 
sults. With respect to individuals the con- 
ditions, as in all genetic and child psy- 


chology, are seen to be multiple and com- 
plex, indicative of intricate biological and 
social factors, tendencies, and interrela- 
tionships. 

Further treatment of data already gath- 
ered and in part reported may uncover 
further leads. For example: The Stanford 
data have been searched and categorized 
to picture a “success” group reported above 
and rated in terms of “the extent to which 
a subject had made use of his superior in- 
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tellectual ability." These terms were in- 
terpreted to include the brilliance of the 
academic record, the achievement of listing 
in American Men of Science and Who's 
Who, successful professional standing as 
college teachers, lawyers, medical men, en- 
gineers, and business men, with the addi- 
tional choice of a few outstanding young 
figures in literature, art, motion pictures, 
or radio. The specifications are those 
recognized as describing mideentury Amer- 
ican suecess at the upper economie level 
perhaps slightly overweighted in the direc- 
tion of science. Other types of success per- 
haps less brilliant but no less interesting 
and potentially valuable might be defined 
within the gifted group. The gifted who 
most fully utilize their intellectual abilities 
and their opportunities to become skilled 
or semiskilled workers or those whose cir- 
cumstances and interests lead them into 
the clerical field may also prove to be 
significantly identifiable in terms of the 
conditions of their backgrounds and experi- 
ence. Even the gifted women offer prob- 
lems for further analysis in terms of data 
already gathered. The direction of their 
interests and efforts toward professional, 
housewifely, or combined goals may well 
be associated with factors and conditions 
already recorded and identifiable. 

The studies of the gifted as they now 
stand and without further amplification 
lend support to a number of views or hy- 
potheses in four currently active areas of 
research. 

1. Research on the gifted may have so- 
matic implications. Derivation from sound 
somatic stock, favorable nurture in infaney, 
the earliest (and later) personal associa- 
tions and interrelationships with stable 
and generally well-adjusted people, free- 
dom from nervous symptomatology and 
personal maladjustment—these are condi- 
tions and factors found to prevail among 
the gifted and to be most frequent among 


those who continue to develop favorably 
from childhood onward. The hypothesis 
that superior innate somatic potentials will 
tend to become manifest in identifiably 
superior child personalities is supported by 
these data. Confirmation is also rendered 
to the view that favorable conditions in- 
crease the tendency for superior behavior 
to emerge and to maintain its superior de- 
velopmental level and direction. Are there 
individuals of greatly superior innate po- 
tentialities who by reason of unfavorable 
prenatal or postnatal conditions fail to de- 
velop, in the behavioral channel available, 
the abilities that will register as of high IQ 
level and the personalities generally asso- 
ciated with them? Biological and psycho- 
analytic studies suggest that the answer is 
“yes.” The gifted studies offer little direct 
evidence with respect to this aspect of the 
problem. Relevant to the problem of 
negative outcome for superior individuals, 
labeled as gifted, are the case studies of 
once superior individuals who were eventu- 
ally disrupted emotionally under adverse 
conditions and disastrous relationships 
(Burks et al, 1930; Terman and Oden, 
1947). 

2. Research on the gifted has implica- 
tions for social psychology. These studies 
lend support to the view that roles and 
goals associated with superior social class 
are readily acquired by individuals of high 
IQ and tend to become for them relatively 
comfortable and flexible channels for social 
and vocational behavior. The hypothesis 
that high IQ is an asset in role and goal 
acceptance and in upward social mobility 
is supported by the data. The hypothesis 
that easy access to róles and goals of high 
social value is an asset in gifted achieve- 
ment is also supported. The view that high 
1Q is always an asset even where rôles and 
goals conflict, as, for example, in the high- 
est IQ women, is not clearly supported by 
the data. The hypothesis that for many 
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gifted individuals familial róles and goals 
prevail over high IQ in determining life 
pattern and achievement is supported 
(Terman and Oden, 1947). 

3. Research on the gifted may have im- 
plications for studies in motivation. 
The identifiable physical and personal ad- 
justment factors favorable for the devel- 
opment of exceptionally high test achieve- 
ment and gifted behavior plus the social 
class background and experience in which 
appropriate róles and goals are learned 
may to some readers seem sufficiently to 
account for the emergence of gifted indi- 
viduals, But the favorable factors still 
fail to correlate fully with the observed 
results, And so further measurable vari- 
ables are still to be sought. Recorded case 
studies of individual success and achieve- 
ment at the gifted level suggest the rel- 
evance of subcultural or familial contribu- 
tions in terms of life patterns with typical 
goals and motivations. The report of the 
Jewish gifted in the Stanford study sup- 
ports a hypothesis of a motivational pat- 
tern developed in parent-child interrela- 
tionships in Ameriean Jewish families with 
gifted children. The gifted Jewish children 
although coming from relatively lower so- 
cial class background than the group as 
a whole emerge with higher IQ ratings in 
childhood and eventually with higher adult 
intelligence scores and higher professional 
and business status than the Gentile gifted. 
Individual ease studies, Gentile as well as 
Jewish, illustrate diverse home atmospheres 
and subcultural goals specific in certain 
groups and tending to develop motivations 
favorable perhaps to limitation of objec- 
tives and rather certainly to excessive ex- 
ertion toward ends contributing to high 
1Q scores, to superior school work, and 
eventually to superior adult achievement 
(Terman and Oden, 1947). Attitudes of 
success and failure have been shown to in- 
fluence intelligence test scores (Lantz, 


1945). Under the impetus of motivation 
to achieve higher military status above- 
average groups have raised their stand- 
ing as much as 22 percentiles (Schlesser, 
1950). On the negative side, unfavorable 
home situations, financial limitations and 
resulting conflicts, parental rejection, sib- 
ling rivalry, and especially lack of fav- 
orable parental involvement in the gifted 
child’s progress and welfare have been as- 
sociated with falling IQ, poor school work, 
and eventually less than optimal adult 
achievement (Burks et al., 1930; Carlson, 
1945). Favorable personality changes have 
resulted from understanding guidance at 
school and from special types of therapy 
(Margolies, 1946). Favorable parental at- 
titudes, encouragement, and even sa 
in conditions of poverty, family solidarity, 
involvement in the child's progress with 
varying degrees of pressure, development 
and maintenance of family interests and 
customs and of a family tradition rooted 
realistically in shared family experience, 
thoughtful consideration by the parents of 
the welfare and the capabilities of the child 
—various combinations of these tendencies 
appear to function as stimulators in the 
learning and the róle-taking and may 
eventually operate, sometimes quite power- 
fully, toward accepted goals of achieve- 
ment. The Fels researches include in their 
design attempts to measure some of these 
variables, Their results suggest that in- 
dividual parental attitudes and home cli- 
mate as differentiated from social class 
role-learning and identification can be 
measured. An early finding in these in- 
vestigations that parental behavior indica- 
tive of freedom, of emotional warmth, and 
of acceleratory methods are related to early 
change in developmental status has been 
supported by further work. The investi- 
gators report that a democratic-acceptant 
attitude is conducive to mental develop- 
ment, When, in addition, the parental at- 
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titude is nonindulgent it is conducive to 
intellectual growth in all its aspects (Bald- 
win et al., 1945). Measurement of parent 
behavior by the Fels (Baldwin et al., 1949) 
or similar scales seems to offer excellent 
possibilities for defining an additional vari- 
able or variables operating in gifted de- 
velopment. 

4. Specific situations. The gifted may 
have achieved their original high IQ scores 
in consequence of chance factors operating 
favorably. In the further development of 
every one of them the special and unique 
circumstances of their lives continue to 
operate as stimulators or repressors of the 
potentials for superior utilization of their 
superior capabilities, their familial advan- 
tages, and their social privileges. In indi- 
vidual instances ill health, financial loss, or 
a sense of insecurity or inferiority has some- 
times acted as a spur to achievement. De- 
tailed biographies and especially autobiog- 
raphies indicate the varied contributions of 
innumerable small incidents affecting the 
course of a life history. In the gifted, so far 
as reported, the record shows usually 
cumulative good luck as compared with the 
generality, but additional specific factors 
may emerge under further and more de- 
tailed scrutiny (Terman and Oden, 1947; 
Parkyn, 1948). A valuable individual con- 
tribution to the understanding of many 
problems of gifted children is found in the 
fascinating autobiography of Norbert 
Wiener (1953). In this volume the cul- 
tural and familial background of a prodigy 
and his remembered experiences in ehild- 
hood and youth are clearly depieted. Par- 
ental forcing is described with sympathetic 
understanding of a frustrated though able 
scholar-father who sought self-expression 
through the achievement of his bright and 
responsive son. The careers of other con- 
temporary gifted children variously and 
probably in most instances unreasonably 
pushed by their parents further illustrate 


the interaction with precocity of mental 
and physical vigor, personality traits, and 
family acceptance of assets and limitations. 


The Emerging Personality Patterns of 
the Gifted 


The Stanford gifted as a group are re- 
ported living their lives a little more hap- 
pily and being themselves a little better 
adjusted, as well as more intelligent, than 
the average as evidenced in their handling 
of their personal problems and interrela- 
tionships. Otherwise, as far as we know 
them from Terman, they carry on within 
the typical American framework and are 
identified with the typical interests of oc- 
cupation and social class. Insufficient data 
are available to trace patterns, styles, or 
modes of life and development. differentiat- 
ing high IQ variants from other people 
whom they resemble in social origin, fam- 
ily tradition, ete. Are there tendencies, 
associated with giftedness, for restriction in 
some respects and expansion in others of 
the personality potentials? Roe's studies 
(1949, 1951) of exceptional adults suggest 
that by means of projective techniques it 
may be possible to determine styles of in- 
hibitions and of cultivation of tendencies 
within accepted róles charaeterizing the 
emerging personalities of people including 
the gifted, in various walks of life. If and 
when factor analysis is effectively developed 
in studies of the gifted and their offspring 
the results may be expected to clarify the 
interrelationships of conditions now vaguely 
perceived. 

Research is, of course, limited by the 
availability of material—in this area, gifted 
subjects. Terman has achieved access to 
a large group of gifted individuals, winning 
their interest and cooperation in a con- 
tinuing investigation. The protection of 
individual personal freedom and of ano- 
nymity has been an important feature of 
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the relationship. The sharing of interest 
in the research by the subjects may eventu- 
ally make possible cooperation in detailed 
case studies. If these could be prepared 
at various stages under the direction of 
specialists from the different areas of re- 
search converging in human personality 
study they would illuminate many aspeets 
in the complex cluster of problems in- 
volved. Furthermore, they might suggest 
leads for new theory. The studies them- 
selves need not be published in early 
stages of the investigation. They could be 
preserved and used as confidential material 
by qualified scientists working together at 
a center for research on the gifted. Meth- 
odological approaches are opening from 
many directions, and the scientifie horizon 
is widening around the problems of per- 
sonality. The availability of the gifted 
group and their offspring should be pro- 
tected and further utilized. 

The problem of terminology is still puz- 
ging. The Stanford group and others 
studied are largely high IQ groups. Among 
them the very intelligent (highly able to 
function in terms of the central factor in 
the test) have not been differentiated from 
the pseudo-intelligent (who owe their per- 
haps equally high scores to a considerable 
extent to chance successes or to more or 
less unrelated abilities) (Magaret and 
Thompson, 1950). The gifted label has 
been achieved by varying degrees of superi- 
ority at different ages (Cronbach, 1949). 
Children talented in the arts or in manipu- 
lative skills have been little studied. The 
term “gifted” although widely adopted is 
also widely questioned, as it appears to de- 
rive from an assumption of innate potential 
or potentials still largely inferential. Even 
granted the assumption, the conditions of 
emergence, so far as they appear to have 
been revealed, are so diversely operative 
that actually the gifted label may be ac- 


quired in childhood by only a fraction of 
those of equal potential ability. 


Conclusion 


More and less gifted individuals continue 
to appear in every age group and in every 
population. It has now been demon- 
strated beyond question that persons se- 
lected by test as of high IQ at a young age 
will tend to continue to maintain their high 
status at later ages. IQ sifting is useful. 
But it is far from final for achievement 
predietion. Culture, home and school op- 
portunity, health, and motivation have 
proved to be factors favorable to superior 
development in intelleet and personality. 
These factors correlate with IQ, but they 
are, so far, insufficient fully to account for 
either intelligence score or demonstrated 
talents. Gifted children as a group are su- 
perior to average children in many respects 
among which high IQ is but one. Further 
elucidation of the high IQ or the gifted 
problem will necessitate comparison of 
groups homogeneous with respect to other 
traits and differing only with respeet to 
the one in question. In the meantime de- 
tailed individual studies will continue to 
give helpful suggestions as to the factors 
that may be involved. The most favorable 
and appropriate opportunities for the de- 
velopment of every child will tend to clar- 
ify the problem, while at the same time 
fostering the emergence of optimal talents 
in a maximum number of those potentially 
most highly gifted. 
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CHAPTER 17 


PSYCHOLOGICAL SEX DIFFERENCES 
Lewis M. Terman anD Leona E. TYLER: 


This chapter is principally concerned 
with the literature that has appeared from 
1920 through 1952. Earlier contributions 
have not been included since it is generally 
true that later studies in this area have 
presented findings that agree with the 
earlier work but are statistically much 
sounder. We have confined our attention 
to studies of children and adolescents, in 
most cases excluding comparisons of col- 
lege males and females because of the selec- 
tive factors which obscure the meaning of 
the sex differences in this special group. As 
a rule we have not included studies based 
on small or obviously biased samples. 
However, it is the representativeness of the 
sample and the demonstration of statistical 
significance, rather than size alone, which 
has determined how much weight can be at- 
tached to any set of results. 

The survey is of necessity incomplete. 
The great majority of the studies summa- 
tized have been published in the English 
language in America or Great Britain. 
Those from other countries which have 
found their way into the Psychological Ab- 
tracts have usually been included, but for 
most of these only the abstract was read. 
Material covered here has come largely out 
of research planned according to the Gal- 
tonian tradition, with its emphasis on ob- 
jective and statistical methods. Much has 

1 The authors wish to acknowledge the assistance 
given by Winifred B. Johnson, George Kuznets, and 


Olga McNemar in reviewing the literature which 
appeared prior to 1941. 


been written on sex differences from other 
viewpoints, philosophical or descriptive. 
The psychoanalytic writers alone have pro- 
duced a considerable body of writing on 
this subject. These discussions we have 
made no attempt to include. 

Since the meaning and origin of the sex 
differences that have been identified are 
important considerations, it seemed desir- 
able to follow a “tracing-back” procedure 
in the organization of the material. Stud- 
ies to be summarized have thus been ar- 
ranged roughly according to the ages of the 
subjects on whom they are based, so that 
the reader may be able to form some judg- 
ment as to how early differences appear. 
This helps us to draw tentative conclusions 
as to how fundamental they are in human 
development. 


The Physical Background of Sex 
Differences 


Sex differences have been found for al- 
most every physical variable, including 
body build, gross and fine anatomy, physio- 
logical functioning, and biochemical compo- 
sition. Indeed, every cell in a human body 
bears the stamp of its sex. As we are here 
concerned with psychological sex differ- 
ences, we shall confine our discussion of 
physical differences to those which would 
seem most likely to have correlates in the 
realm of psychological behavior. The 
reader who wishes to pursue the matter 
further may well begin with the excellent 
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graphic and pictorial atlas compiled by 
Shuttleworth (1951). 

Body Size. In general, it can be stated 
that males are larger than females, although 
there is a period, between the ages of 11 
and 15, when the situation is modified be- 
cause of the earlier female preadolescent 
growth spurt. Mean weight of boys at 
birth exceeds that of girls by approxi- 
mately 5 per cent. This superiority con- 
tinues to about 11 years, then rapidly de- 
creases, until at 14 the direction of the dif- 
ference is reversed, and the mean for boys 
is about 5 per cent below that for girls. 
By 15 or 16 boys have regained their 
former advantage, and by 20, the mean 
superiority of males is in the neighborhood 
of 20 per cent." 

Mean body length is slightly higher (1 
or 2 per cent) for boys than for girls from 
birth to about 11 years. From ages 11 to 
14, girls average taller, but the greatest 
difference in this direction is only about 2 
per cent. Growth in height rapidly slows 
down for girls after 15 and almost ceases by 
17. Height continues to increase fairly 
rapidly for boys up to 17 or 18 years, and 
usually does not cease completely until the 
early 20’s. By this time male superiority 
amounts to something like 10 per cent. 

Vital Capacity. Sex differences in vital 
capacity are greater than those for height 
or weight and may be more significant for 
behavior. Because vital capacity is one of 
the determiners of the sustained energy out- 
put which is possible for an individual, it 
could be one of the factors underlying sex 
differences in play interests, drive for 
achievement, and liking for activity and ad- 
venture. The superiority of boys in vital 
capacity is about 7 per cent by age 6, in- 
creasing to 10 or 12 per cent at age 10 and 

i Physical sex differences vary more or less with 
race and nationality. Unless otherwise noted, the 


differences referred to in this chapter are for white 
subjects of predominantly western European descent. 


to about 35 per cent at age 20. It is par- 
ticularly significant that the vital index, or 
the ratio between vital capacity and weight, 
is higher for boys at all ages for which 
measures have been made. 

Strength. Muscular strength is another 
trait in which boys are superior to girls 
at all ages for which tests have been re- 
ported. In strength of grip of right hand 
the superiority of boys is about 10 per cent 
at age 7 and increases slowly to age 14. 
The curve for girls flattens at 16, that for 
boys about 3 years later. At age 18 the 
mean superiority of boys is about 50 to 60 
per cent. Sex differences in strength of 
back and legs are correspondingly great 
and follow a similar course. 

Rate of Maturation. Some of the most 
marked age shifts in the amount or direc- 
tion of sex differences are largely functions 
of the more rapid physical maturation of 
girls. Maturational differences are espe- 
cially conspicuous in gonadal functioning. 
Girls of all races precede boys on the aver- 
age by 12 to 20 months in pubertal devel- 
opment, and their adolescent growth 
changes are correspondingly accelerated. 
In skeletal development girls are superior 
to boys at birth and increase this superior- 
ity at a fairly steady rate until growth is 
complete. At age 6 girls are a year more 
advanced in this respect than boys; at age 
9, Dé years; and at 13, about 2 years. 
Flory (1935) finds in girls a correlation of 
.637 + (048 between age of first menstrua- 
tion and skeletal-months ratings taken at 
age 11. Dentition also proceeds more rap- 
idly with girls, but the sex difference here 
is less than for skeletal development (P. 
Cattell, 1928). 

Sex Ratio and Viability. It is well known 
that human beings show an excess of male 
over female births (Parkes, 1926; Crew, 
1927; Bakwin, 1929; Dublin and Lotka, 
1936). The ratio differs with race, but is 
usually between 103 and 107 males to 100 
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females. For stillbirths the ratio is around 
130 or 135, and for miscarriages it is al- 
most 200. Data reported by Bakwin (1929) 
indicate that the sex ratio for mortality 
increases with improvement in general 
health conditions; that is, the more recent 
the figures and the more favorable the cli- 
matic and cultural conditions, the greater 
the excess of female survivors. Females are 
more resistant to most infectious diseases. 
In the period of infancy (under 1 year) 
seventeen of the eighteen foremost causes of 
death given by the mortality statisties of 
the United States showed a mortality sex 
ratio markedly favoring girls. In child- 
hood and adolescence the girl maintains her 
superior resistance. The exception at this 
period is tuberculosis, which shows twice as 
many female as male deaths in the age 
period 12 to 27 (Frank, 1933). 

Stability of Bodily Function. A number 
of facts suggest greater stability of bodily 
function in the male. For example, glandu- 
lar imbalance is much more common in fe- 
males, with: the possible exception of pitui- 
tary disturbance (Rowe, 1928; Dublin and 
Lotka, 1936; Shuttleworth, 1938). Glandu- 
lar obesity is usually reported as showing a 
sex ratio of near 10 to 1. The mental dis- 
eases to which females are most prone are 
those associated with fluctuations of bod- 
ily function; mania and depression and in- 
volutional mental upset. The male shows 
less fluctuation than the female in body 
temperature (Burton, 1939; Murlin, 1939), 
basal metabolism (Burton, 1939), acid- 
base balance of the blood (Shock and 
Hastings, 1934), and level of blood sugar 
(Rowe, 1928). Females are more prone 
to flushing and fainting. Girls are more 
reactive to stress than boys, according to 
Sontag (1947), but recover more quickly. 
From such differences it would appear that 
homeostatic mechanisms operate within nar- 
rower limits in the male than in the female. 
This fact has been proposed (Johnson and 


Terman, 1940) as a possible explanation of 
the temperamental or personality differ- 
ences that have appeared in many studies. 

Neuromuscular Tension. There is evi- 
dence that the male is geared to muscular 
reactivity in greater degree than the fe- 
male. Tics of the muscular-spasm variety 
seem to be more prevalent in boys than in 
girls (Terman et al., 1925). At the nursery 
school level boys exceed girls in motility, 
according to Goodenough (1930). Hatt- 
wick (1937) reports that boys more often 
jump and squeal excessively, are tense at 
rest, and stay awake at nap time. Infantile 
tetany occurs twice as often in boys as in 
girls (Bakwin, 1929), Gatewood and Weiss 
(1930), measuring the reactions of the 
newborn in a stabilimeter, find males more 
reactive to stimulation as shown by greatly 
increased respiration rate. This character- 
istie may also underlie some of the psycho- 
logical differences in interests and personal- 
ity traits. 

Miscellaneous Physical Differences. In 
the sensory field the higher incidence of 
defective color vision among males is well 
known. With older children and adults 
auditory defect in the perception of high- 
frequency tones is more common in males 
(Beasley, 1038; Cioeco, 1038). Left-hand- 
edness, stuttering, and alexia (nonreading) 
all show a higher incidence for males than 
for females. (Some believe these three 
variables to be functionally interrelated.) 
Epilepsy and mental deficiency are also 
more common among males (Danby, 1934), 
though the true difference is probably less 
than the sex ratio of admissions to state 
and private institutions would indicate. 
Scheinfeld (1943) has considered these data 
with regard to the greater incidence of de- 
fects in the male, along with the statistics 
on viability cited above, as evidence for a 
general biological superiority of the female. 

Overlapping and within-Sex Variability. 
For all the physical characteristics that 
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have been discussed there is a large amount. 
of variability from person to person within 
the same sex, and a large amount of over- 
lapping in comparable male and female dis- 
tributions. Maleness or femaleness is not 
an all-or-none characteristic, either physi- 
cally or psychologically. Beach (1948) has 
summarized the research evidence with re- 
gard to sex hormones and their effects. It 
would seem to indicate that both the neuro- 
muscular mechanisms and the hormonal se- 
cretions capable of mediating masculine or 
feminine behavior are to be found in both 
sexes. It is the balance between the two 
which is important. In the male, the mas- 
culine pattern is typically much more sensi- 
tive and easily brought into action than 
the feminine; in the female, the reverse is 
true. Furthermore, there is no polarity or 
opposition between the effects of the two 
types of sex hormones. Either androgen or 
estrogen can inerease the responsiveness of 
the neuromuscular mechanisms for either 
type of sex behavior. It is a problem of 
relative sensitivities. The mechanisms for 
male behavior are much more sensitive to 
androgen, those for female behavior much 
more sensitive to estrogen. 

To what extent the variability we en- 
counter in psychological traits can be ac- 
counted for in terms of the variability in 
physical and physiological characteristics is 
still an unsolved problem. The evidence 
available does not tell us how large a pro- 
portion of psychological masculinity or 
femininity in human beings is linked di- 
rectly with physical factors. Both Beach 
(1948) and Seward (1946) call attention to 
the fact that, as we ascend the evolution- 
ary ladder, biological factors are of progres- 
sively less importance in determining sex 
behavior, and social factors are progres- 
sively more important. 

There is scattered evidence, however, of 
some relationship between physical and 
psychological deviations from the sex norms. 


Among normal subjects a few low but fairly 
reliable correlations have been found be- 
tween physical measures and masculinity- 
femininity scores on the Terman-Miles M-F 
test (Terman and Miles, 1936; Gilkinson, 
1937). Sheldon (1940) claims to have 
found significant personality characteristics 
associated with masculinity and femininity 
of body build in male college students. 
Changes in personality in boys with hypo- 
genitalism or adiposity have been reported 
when injections of testosterone were ad- 
ministered over a period of months, There 
was an impression of increased aggressive- 
ness shown by a detachment from the 
family group and a greater tendency to as- 
sertiveness (Marquis, 1940). Sollenberger 
(1940) found a close relationship between 
the amount of male sex hormone in the 
urine of adolescent boys and their maturity 
of interests and attitudes; in fact the corre- 
lations reported in this research are so high 
as to be suspect. 

It would seem that both physical and 
social factors may be involved in producing 
psychological masculinity and femininity, 
but the tendency at present is to give the 
social the greater weight. The method 
developed by Bayley and Bayer (1946) for 
the assessment of somatic androgyny (char- 
acteristics of the opposite sex) is designed 
to make possible some definitive research 
on the subject. So far it has shown (Bay- 
ley, 1951) that no consistent relationship 
between physique ratings and M-F scores 
on the Kuder Preference Record can be 
demonstrated for 79 boys and 83 girls in 
the Guidance and Berkeley Growth studies. 
Further studies using this technique should 
clarify the issue. 


Sex Differences in Abilities 


A tremendous amount of work has been 
done on differences between the sexes in 
intelligence and special mental abilities. It 
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would be far beyond the scope of this re- 
view to summarize all these separate inves- 
tigations. We shall rather begin with the 
generalizations that seem to be warranted 
by the bulk of the research evidence and 
then cite some typical studies, particularly 
the more recent ones, in connection with 
each statement. These generalizations are 
as follows: 

1, If there is a difference between the 
sexes in general intelligence, it cannot be 
identified by means of our present tests, 
since some types of problem favor males, 
others favor females, and there is no satis- 
factory way to decide which ones constitute 
more valid indicators of general mental 
ability (MeNemar, 1942). 

2. Girls tend to excel on verbal types of 
problem; boys, on quantitative or spatial. 

3. School marks almost universally indi- 
cate superior achievement for girls, whereas 
achievement tests show girls superior in all 
kinds of language material, boys in science 
and mathematies. 

4. Vocational aptitude tests show boys 
higher in mechanical, girls in clerical, apti- 
tudes. 

5. Ability differences are most apparent 
at the older age levels in children. Most 
of them do not show up at the preschool 
period. 

General Intelligence. Much of the con- 
fusion arising from conflicting reports based 
on different samples of the population has 
been cleared up by the Scottish Mental 
Surveys. The first of these (1933) involved 
a verbal group test of practically all the 
children (except the blind or deaf) who 
were born in Scotland in a given year, to- 
taling over 87,000. The test was admin- 
istered when the subjects were between 1014 
and 11 years of age. The means for the 
sexes were almost identical. The 1916 Stan- 
ford-Binet was given to a subsample of 
500 of each sex. After a correction was 
applied to free the sample from bias due 


to overrepresentation of superior children 
there was no reliable difference between the 
sexes in mean IQ. 

In the second Scottish survey (Mac- 
meeken, 1939) the 1916 Stanford-Binet was 
given to all living children who had been 
born in Scotland on one of four specified 
days of 1926 (444 boys and 430 girls). This 
is the most nearly perfect sampling in the 
history of psychometries, for only a single 
child who should have been tested was 
missed. Here again the mean IQ’s were 
almost identical for the sexes. 

The issue was somewhat confused, how- 
ever, by the results of the later Scottish 
survey reported in The Trend of Scottish 
Intelligence (1949). This time a complete 
sampling of all children born on six speci- 
fied days in 1936, 1215 in all, gave mean 
IQ's of 104.387 for the boys and 100.734 
for the girls on the Terman-Merrill Re- 
vision, Form L. The difference is 3.24 
times its standard error. In contrast to 
these findings, on the group test given to 
all children born in 1936, the girls scored 
1.74 points higher than the boys, a differ- 
ence which because of the large numbers 
involved is also statistically significant. 
These figures would seem to lend further 
support to the conelusion that the direc- 
tion and magnitude of sex differences in in- 
telligenee depend primarily on what test is 
used. 

Another good sampling was made by 
Roberts et al. (1935), who gave the Otis 
advanced test to all children of Bath, Eng- 
land, born between specified dates in 1921 
and 1924. The sample included 1336 boys 
and 1217 girls, aged 9% to 13% when the 
tests were administered. The sex differ- 
ence was minute and unreliable. 

The amount and direction of difference 
on nonverbal and performance tests depend 
upon the specific nature of the tests used. 
Data were reported by Pintner ( 1924) for 
924 subjects aged 10 and for 1346 subjects 
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aged 12 given his nonlanguage group test. 
No reliable sex difference was found. Lin- 
coln's (1927) data on 200 to 400 subjects 
at each age from 7 to 16 given the Dear- 
born general examination showed only small 
and inconsistent. differences between the 
sexes. Goodenough (1926) gave sex com- 
parisons for nearly 1600 subjects, ages 6 
to 11 years, on her test of drawing a man. 
The girls were superior at each age, the 
critical ratios ranging from 0.5 to 2.7. That 
this is some function of cultural differentia- 
tion is shown by the findings of Dennis 
(1942) and Havighurst, Gunther, and Pratt 
(1946) that in some Indian societies boys 
5 3 — 
are superior to girls on the Goodenough 
Test. The previously mentioned Scottish 
group, consisting of 444 boys and 430 girls 
born on specified days in 1926, was given 
between the ages of 9 and 11 a battery of 
eight performance tests including a form 
board, a manikin, two picture-completion 
tests, cube construction, and Kohs block de- 
signs. The difference favored boys (CR = 
374). 

It is possible that the increasing use of 
primary mental abilities tests based on fac- 
tor analysis will gradually clarify the rea- 
sons for the sex differences on some intelli- 
gence tests. Hobson (1947), using as sub- 
jects several fairly large groups of eighth- 
and ninth-grade students, found that girls 
made higher scores on W (word fluency), 
R (reasoning), and M (rote memory), 
whereas boys were higher on $ (space), and 
V (verbal meanings). Havighurst and 
Breese (1947), who tested all 13-year-old 
children in a typical midwestern com- 
munity, found that girls excelled on N 
(number), W (word fluency), R (reason- 
ing), and M (rote memory), the boys on 
S (space). They found no difference on 
V (verbal meanings). It is interesting to 
note that neither study showed male su- 
periority on N, which we might expect on 
the basis of the school achievement tests, 


and that the well-substantiated verbal su- 
periority of girls would seem to be one of 
flueney rather than of meanings and con- 
cepts. Male superiority on 8 is in line with 
the findings on mechanical aptitude (Ben- 
nett and Cruikshank, 1942). Lord (1941) 
showed that boys as young as fifth-graders 
are superior to girls in locating places and 
naming the primary directions. 

British psychologists have been particu- 
larly interested in the space faetor because 
of its relationship to ability to learn prac- 
tical skills. Smith (1948), who adminis- 
tered nine paper-and-pencil tests of spatial 
ability to 100 boys and girls ranging in age 
from 12.5 to 14.5, obtained a significant sex 
difference on spatial tests when there was 
none in verbal intelligence tests. Emmett 
(1949) has re-analyzed data from several 
large-scale studies to show that there is a 
special spatial ability that ean be identified 
by the age of 11, and that boys are clearly 
superior to girls in tests in which it is in- 
volved. 

The youngest group for which a sex com- 
parison based on factor analysis is avail- 
able is in a study reported by Mellone 
(1944). His subjects were 7-year-olds, 218 
boys and 196 girls, who were given a bat- 
tery of picture tests of mental ability. For 
the girls, one general factor alone accounted 
for the correlations, but boys showed a 
separate space factor as well. "This study 
suggests that mental abilities during the 
course of development may come to be 
differently organized or related to each 
other in the two sexes. 

That the abilities on which boys and girls 
differ may be even more narrowly special- 
ized than the factor analysis studies indi- 
cate is suggested by results reported by 
Duggan (1950). Immediate recall tests ad- 
ministered to mixed groups of secondary 
school students showed girls to be superior 
at observational noting and remembering 
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words, and boys to be superior in remem- 
bering numbers. 

A report on sex differences in an entirely 
different sort of ability from those we have 
been diseussing comes from Witkin (1949), 
who has been working with perceptual sit- 
uations in which the subject must separate 
kinesthetic from visual cues in making 
judgments of the upright. Pronounced sex 
differences have been found, males at all 
ages tested showing superiority in this type 
of perceptual analysis. With the rod-and- 
frame test the differences were apparent 
with children as young as 8. The relation- 
ship of these differences in perception to 
other abilities and personality characteris- 
ties is being investigated. 

Achievement in the Language Areas. 
Most of the many studies based on school 
achievement tests have shown girls to be 
superior in tasks involving the use of lan- 
guage. Stroud and Lindquist (1942), using 
large random samples of all students who 
had been given the Iowa Every-Pupil tests 
from 1932 to 1939, report for the grade 
school comparisons that the girls are higher 
on reading comprehension, work study 
skills; and basie language skills. High 
school comparisons, probably reflecting 
some unknown selective factors with regard 
to continuation in sehool, show boys su- 
perior on everything except reading eom- 
prehension, Stalnaker (1941), reporting 
on the English examination of the 1940 
College Entrance Examination Board, 
shows that there are large and significant 
differences in favor of girls that cannot be 
explained in terms of selection, since boys 
average better on the other examinations 
and on the Scholastie Aptitude Test. 

School surveys using reading tests, if they 
show any significant difference, usually show 
higher scores for girls. Moore (1939), giv- 
ing results from a number of school groups 
ranging in level from eighth grade to col- 
lege seniors, reports that girls are consist- 


ently superior on the Van Wagenen Rate of 
Comprehension Test, although not all single 
differences are significant. In a further 
study (1940), in which he reports speed 
scores on the Iowa silent reading test for 
all white pupils in grades 6, 8, 10, and 12 
in two southern towns, the only reliable 
difference (CR = 2.9) favored the girls in 
grade 8, and-this was accompanied by a 
reliable difference favoring girls on the Otis 
test of mental ability (CR = 3.5). Jack- 
son (1944) found that the 300 advanced 
and 300 retarded readers, grades 2 to 6, 
whom he picked out for an interview study 
on the basis of a reading test included a 
disproportionate number of girls in the 
high group (59.0 per cent) and of boys in 
the low group (63.3 per cent). A study 
carried on by Samuels (1943) of all Eng- 
lish-speaking first-graders in Phoenix, Ari- 
zona, shows girls reliably superior on the 
Kuhlmann-Anderson intelligence test, read- 
ing readiness at the beginning of the year, 
and reading achievement at its close. When 
boys and girls were paired for intelligence 
and school situation, the achievement dif- 
ferences still favored girls, [The Kuhl- 
mann-Anderson intelligence test is one on 
which girls of all ages consistently get bet- 
ter scores than boys (Lewis, 1945).] 

On the other hand, a number of school 
surveys have not shown any tendency to- 
ward female superiority. Heilman’s (1933) 
data. for all 10-year-old children in the 
publie schools of Denver showed no sex dif- 
ference for either of the reading subtests 
of the Stanford Achievement Tests. Schil- 
ler (1934) found no reliable sex difference 
from her application of the Gates silent 
reading test to third- and fourth-grade sub- 
jects. Results on the Thorndike-McCall 
reading test have been reported by Thorn- 
dike et al. (1934) for 266 boys and 200 
girls aged 13 to 15 years, and for 785 boys 
and 905 girls in the eighth grade of New 
York City publie schools. In the first of 
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these groups there was a reliable difference 
favoring girls; in the second, a reliable dif- 
ference favoring boys. McIntyre and Wood 
(1935) administered tests of reading 
achievement to approximately 33,000 sub- 
jects in Australia. The tests provided sep- 
arate measures of vocabulary, speed of 
reading, reading for general meaning, read- 
ing for detail, and reading for inference. 
Only on speed of reading were there con- 
sistent and reliable sex differences favoring 
girls, Millard (1940), in a longitudinal 
study over the 6-year grade-school period 
using Courtis growth curves, found some 
sex differences in the constants in the equa- 
tions (representing differences in the shape 
of the curves) but no difference in ultimate 
achievement. In Jordan’s (1937) compari- 
son of high school senior boys and girls in 
North Carolina on two reading tests, girls 
were superior to boys, although only one of 
the differences was statistically significant. 
On the other hand, score distributions re- 
ported by Woody (1937, 1938) on the Trax- 
ler silent reading test applied to first- and 
second-year high school students in a Michi- 
gan survey yielded mean differences (com- 
puted by Kuznets) that favored boys. 

The fact that most of the reading in- 
vestigations reporting female superiority 
have been based on speed of reading tests, 
coupled with the above-cited evidence from 
the primary mental abilities studies that it 
is fluency rather than verbal meanings in 
which girls excel, gives us some clue as to a 
possible reason for the discrepancies be- 
tween reported results. This interpretation 
is substantiated by the work on general vo- 
cabulary, in which there appears to be no 
sex difference. Gansl (1939) used a 100- 
item multiple-choice test in all regular 
classes of grades 3 to 8 in two New York 
City publie schools. In one school all: the 
means for ages 8 to 14 favored boys, but 
only at age 12 was the difference statisti- 
cally significant. In the other school the 


/ 
differences were neither reliable ‘nor con- 
sistent. Schiller (1934) did not find a re- 
liable sex difference on the vocabulary sub- 
test of Thorndike’s CAVD given to 189 
boys and 206 girls in the third and fourth 
grades of a Brooklyn publie school. Simi- 
larly small and inconsistent differenees were 
reported by Bryan (1934) for 100 boys and 
100 girls at ages 5 and 6; by Garrett, Bryan, 
and Perl (1935) for ages 9, 12, and 15; by 
Broom (1930) for 600 junior high school 
subjeets of each sex; by Hales (1932) for a 
large group of 12- to 16-year-old Australian 
subjects; and by McIntyre and Wood 
(1935) for Australian children aged 9 to 12. 
The count made by Smith (1926) of words 
used by 68 boys and 69 girls under age 2 
did not reveal consistent differences in favor 
of either sex, and a vocabulary test devised 
by Terman and used with 100 children of 
each sex, aged 2 to 6 years, showed no re- 
liable sex difference. 

On the other hand, even in very young 
children there would seem to be a sex dif- 
ference in what might be called verbal 
fluency. The mean age of learning to talk 
appears to be slightly lower with girls than 
with boys. According to mothers’ reports 
on 502 gifted children (Terman et al., 1925) 
the difference was approximately 3 weeks, 
or 5.52 times its standard error. In the 
same study girls were reported as using 
short sentences earlier than boys, but this 
difference was not very reliable (CR = 
171). There is a possibility, of course, that 
mothers’ reports of this kind are subject 
to a memory bias favoring girls. Smith 
(1926) and McCarthy (1930) reported the 
mean length of spoken sentences among pre- 
school children to be slightly greater for 
girls, although the age-sex groups in both 
studies were too small to afford reliable 
differences. 

Several studies indicate a slight superior- 
ity of girls in articulation, intelligibility, 
and correctness of speech sounds. In a 
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study of speech sounds of 204 preschool 
children Wellman et al. (1931) found dif- 
ferences in correctness of consonant sounds 
that were fairly reliable at ages 3 and 4 
(CR’s = 2.6 and 2.5). Differences in the 
correctness of vowel sounds were not signifi- 
cant. Little and Williams (1937) in a study 
of speech sounds, intelligibility, and organi- 
zation, based on 177 preschool subjects and 
155 orphanage children of preschool age, 
concluded that “there is a general tendency 
for girls to score higher than boys in all 
areas and at most age levels.” This conclu- 
sion, however, was not supported by the 
data which the authors presented. In 18 
sex comparisons of the preschool group 9 
favored girls, 8 favored boys, and 1 showed 
no sex difference. Of 15 comparisons for 
the orphanage group, 9 favored girls, 6 
favored boys. The age-sex groups were 
small, and tests of significance were not 
given. On the whole, however, the reported 
results may indicate greater verbal fluency 
for girls. 

The well-known fact that many more 
boys than girls are stutterers is consistent 
with these findings. Schuell (1946, 1947) 
offers some evidence that the difference in 
the incidence of stuttering may have an 
emotional rather than an intellectual basis. 
A questionnaire on family attitudes and 
treatment was administered to 134 girls 
and 156 boys, aged 8 to 14. There were 
statistically significant differences with re- 
gard to punishment and praise at home, 
attitudes toward school, and things worried 
about. It raises the interesting possibility 
that the advantage girls have in verbal 
fluency in general might be related to their 
more secure emotional attitude, but con- 
siderably more research would be needed 
to substantiate it. 

A study by Anastasi and D’Angelo (1952) 
brings out another aspect of the problem of 
sex differences in language skills. Their 
subjects were comparable groups of 50 white 


and 50 Negro 5-year-olds in day care cen- 
ters. Besides giving the Goodenough Draw- 
a-Man Test, they analyzed various language 
characteristics shown in the children’s 
speech. Girls in both groups scored signifi- 
cantly higher than boys in the drawing test. 
On the language measures, however, the 
direction of the sex difference was opposite 
for white and Negro children. White girls 
scored significantly higher than boys, but 
Negro boys scored significantly higher than 
girls. The authors do not attempt to ac- 
count for this reversal of trend except to 
note that it is difficult to reconcile with 
purely biological explanations. 
Achievement in Science and Related 
Areas. One of the most clear-cut and con- 
sistent sex differences at the high school 
level and above is the difference in science 
knowledge and achievement. Edgerton and 
Britt (1944, 1947) have furnished some 
valuable evidence on this point. In the 
Science Talent Search, every year from 
two to three times as many boys as girls 
apply, which might lead one to expect that 
the girls would be more highly selected. 
Yet, in spite of this fact, the boys have 
each year obtained higher scores on the 
test. Differences are unquestionably signifi- 
cant and always in the same direction. 
Jordan (1937) in his survey of North Caro- 
lina high school seniors, which included 
some 8000 boys and 11,000 girls, reported 
an astronomically large critical ratio in 
favor of boys on the science section of the 
achievement test used (CR = 317). 
Learned and Wood (1938) in their valuable 
study of the achievement of college students 
reported achievement scores in natural sci- 
ence for 2992 men and 1410 women. The 
mean was markedly higher for men, the 
difference being 24 times its standard error. 
Some interesting supporting evidence comes 
from a study by Zapf (1945) in which 
ninth-grade girls are reported to be signifi- 
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cantly more superstitious than boys of the 
same age level. 

Studies using elementary school subjects 
ordinarily show differences in the same di- 
rection, but less marked. Terman et al. 
(1925) reported achievement test scores for 
sex groups of about, 560 gifted children and 
an equal number of unselected children, all 
in grades 3 to 8. The gifted sex groups 
were closely equated for IQ. On 110 items 
of science information the difference in 
means consistently favored boys in both the 
gifted and unselected groups, though in a 
majority of the 13 comparisons the differ- 
ences lacked statistical significance because 
of the small N’s at a single age. Heilman’s 
(1933) study of unselected 10-year-olds in 
Denver reported a higher mean for 464 boys 
than for 482 girls on the nature study and 
science section of the Stanford Achievement 
Tests (CR = 2.6). Considering the large 
numbers in the study, this critical ratio 
would seem to represent à comparatively 
small difference. 

Studies of primary and preschool children 
on types of thinking that might be assumed 
to be related to science achievement report 
no significant sex differences. Bergen 
(1943) attempted to find out what pro- 
cedure or sources of information third-grade 
children would utilize in solving problems 
of causal relationships. There seemed to be 
no consistent sex differences. Dickinson 
and Tyler (1944) found no sex differences 
in the ability to form concepts at the sec- 
ond-grade level. MeAndrew (1943) ob- 
tained no significant sex differences in 3- to 
6-year-olds in ideas of causality as shown by 
their answers to questions and their analysis 
of “tricks.” These findings are consistent 
with the hypothesis that the difference in 
science achievement is one which develops 
during the school period and is related 
more to a difference in interests than to à 
difference in basic abilities. 


Achievement in Arithmetic. Studies 
based on achievement tests given in grade 
school are not entirely consistent, but in 
general they tend to show a slight male su- 
periority in arithmetical reasoning, and 
either no difference or female superiority 
in simple computations. As in the case of 
science, it appears that, the lower the age 
group tested, the less significant is the dif- 
ference.  Heilman's (1933) study of 10- 
year-olds in Denver showed girls superior 
to boys in the arithmetic computation test 
of the SAT battery (CR = 2.10) and boys 
superior to girls in the arithmetic reason- 
ing test (CR = 2.68). In his monumental 
study of the mental and scholastic achieve- 
ment of London children Burt (1921) re- 
ported sex comparisons in seven phases of 
arithmetical achievement for about 250 of 
each sex at each age from 8 to 12 years. 
In oral arithmetic boys were reliably su- 
perior at every age. In “mechanical” arith- 
metic the differences were unreliable except 
at age 12, where they favored boys. In 
arithmetie problems the differences were re- 
liably in favor of boys at all ages and were 
particularly large at ages 11 and 12. In 
addition, subtraetion, multiplication, and di- 
vision (five age-sex comparisons for each) 
there were only two reliable differences, 
both favoring girls in addition. Schiller’s 
(1934) data for 189 boys and 206 girls in 
grades 3 and 4 showed no appreciable sex 
differences in computation, but in arith- 
metical reasoning boys were reliably su- 
perior (CR = 417). Cunningham and 
Price (1935) reported the results of arith- 
metic tests given to approximately 40,000 
children in Australia. In the four funda- 
mental processes the differences were small 
and inconsistent. In “mechanical” arith- 
metic the differences all favored boys but 
were not statistically significant. In “prob- 
lem” arithmetic the differences all favored 
boys and were highly reliable. Grossnickle 
(1937) gave a test of “concepts in social 
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arithmetie" to 607 boys and 670 girls at the 
end of the eighth grade. The sex difference 
favored boys and though small in magni- 
tude was statistically significant (CR — 
54). 

At the primary and preschool levels there 
seems to be little differentiation. Bucking- 
ham and MacLatchy (1930) studied the 
number abilities of approximately 1000 
first-grade entrants aged 6 to 6% years. 
The subjects were tested in rote counting 
by 1’s and by 10’s, counting 20 objects, 
number selection, and number identifica- 
tion. In all but 2 of 11 comparisons the 
difference favored girls, the critical ratios 
ranging from 1.03 to 2.90. Woody (1931) 
gave an individual inventory test in arith- 
metie consisting of 205 items to approxi- 
mately 100 children in kindergartens, 600 
in grade 1B, 1800 in grade 1A, and 300 in 
grades 2B and 2A. Boys were superior in 
all comparisons, but in no case was the 
difference statistically significant. The 
standardization data on which the 1937 
Stanford-Binet revision is based afford sex 
comparisons on concept of 1, concept of 2, 
concept of 3, concept of 4, counting to 3, 
counting 13 pennies, counting taps, knowl- 
edge of numbers, making change, and arith- 
metical reasoning. On concepts of 1, 2, 3, 
and 4, there are 16 sex comparisons by age 
on percentages passing, of which 11 favor 
girls and 4 favor boys. In the three count- 
ing tests the sex ‘difference favors girls in 
11 comparisons, boys in 2. In knowledge 
of numbers the differences are small and 
inconsistent. In making change all 6 com- 
parisons favor boys. The most reliable dif- 
ferences are for the test of arithmetical rea- 
soning, the boys being superior in all the 
age groups. 

From the above studies it appears that in 
arithmetical achievement the sex differences 
are small at the lower levels represented by 
routine computation and that they pro- 
gressively favor boys as we go toward the 


more complex levels of arithmetical reason- 
ing. In the work reported by Blackwell 
(1940) there is an interesting suggestion 
that the mental processes by means of 
which mathematical problems are solved be- 
come differentiated in boys and girls as de- 
velopment proceeds. He made a factor 
analysis based on a battery of mathematics 
tests given to 100 boys and 100 girls, aged 
13% to 15 years. The first two factors 
that emerged were alike for the two sexes, 
the well-known g and a factor he called o 
representing the carrying-out of mathemat- 
ical operations. The third factor v seemed 
to be more specifically verbal in girls and 
more like verbal reasoning in boys. A 
fourth factor was identified for girls but not 
for boys, a factor which seemed to repre- 
sent precision or exactness. 

Sex Differences in Dispersion. The hy- 
pothesis of greater male variability in men- 
tal traits has frequently been invoked to 
explain the preponderance of males among 
the ranks of both mental defectives and 
genius. Some supporting evidence has ac- 
cumulated, but on the whole there is about 
as much against the idea as in favor of it. 
Hollingworth (1922) has shown that the 
excess of males in institutions for the 
feeble-minded might well be accounted for 
in terms of biased samplings. McNemar 
and Terman (1936) made an extensive 
survey of the most reliable and objective 
data available on variability of the sexes 
in physical traits, scholastice achievement, 
and intelligence. The results for achieve- 
ment are far from consistent but on the 
whole afford a slight preponderance of evi- 
dence favoring greater male variability. 
In the less-well-standardized psychological 
tests the evidence breaks about evenly for 
the sexes. However, of 33 comparisons 
based on such standardized tests as CAVD, 
NIT, the Pressey group test, and the 1916 
Stanford-Binet, 29 showed greater varia- 
bility for males, the mean of the critical 
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ratios being 1.47. This mean is 84 times 
its standard error. On the other hand, the 
carefully selected group tested in the stand- 
ardization of the 1937 Stanford-Binet scales, 
including about 1500 of each sex, showed 
no consistent sex differences in dispersion. 
Perhaps the best data of all come from the 
Scottish surveys previously mentioned. In 
the first study, using the group test, the 
variance ratio is significant at the 1 per 
cent level. In the second, however, using 
the Binet test, the variance ratio falls just 
short of significance at the 5 per cent level. 
The third (1949) shows a slightly higher 
standard deviation for girls on the individ- 
ual test and for boys on the group test. 
Thus the answer to the question of sex 
differences in intelligence variability would 
seem to depend on the nature of the test. 

Comparisons of the incidence of gifted 
boys and girls in the population differ in 
their findings. A school population of 
168,000 in grades 3 to 8 which was sifted 
by Terman et al. (1925) for children of 
140 IQ or higher yielded 352 boys and 291 
girls who reached this standard, a ratio of 
about 6 to 5, Of these, 65 boys and 48 
girls reached or exceeded 160 IQ, a ratio 
of approximately 5.4 to 4. A large high 
school population sifted by the Terman 
group test yielded 257 boys and 121 girls 
whose scores were judged to be the equiv- 
alent of 140 IQ or higher on the Stanford- 
Binet, but differential selective factors in 
the high school samples of boys and girls 
would keep us from attaching too much 
importance to this large difference. Witty 
(1930), on the other hand, found no dif- 
ference in the proportions of boys and 
girls in his high-IQ group, and Lewis 
(1945), in the largest survey ever made of 
exceptional children, involving the selection 
of the top and bottom 10 per cent from 
45,000 fourth- to eighth-grade children in 
455 schools, 310 communities, and 36 states, 
reported a sex ratio of 146 girls to 100 boys 


in the high group. Differences in the bases 
for selection probably underlie the discrep- 
ancies in these findings. Terman used 
teachers’ judgments for his preliminary 
screening, and tested those reported to be 
the brightest in their schools. However, a 
statistical study of nominations did not 
suggest that these favored boys because of 
prevailing stereotypes. Lewis used the 
Kuhlmann-Anderson test, which appears 
to be somewhat overly weighted with con- 
tent favoring girls. 

It seems unlikely on the basis of presenti 
evidence that the enormous differences in 
male and female eminence which all stud- 
ies of genius show can be accounted for 
by greater male variability alone. Differ- 
ences in motivation and opportunities ap- 
pear to be more plausible explanatory fac- 
tors. 


Sex Differences in Motivational and 
Personality Traits 


Interests. In contrast with the small 
and often inconsistent differences reported 
with regard to sex differences in mental 
abilities, the evidence for differences in 
interests of the two groups is unequivocal. 
Furthermore, such differences show up 
with as much clarity in the primary and 
preschool groups as in those approaching 
adulthood. This does not in itself argue 
for a biological explanation, but it does 
indicate that any social sex typing which 
occurs must begin very young. 

Plays, Games, and Other Activities. 
Sex differences are prominent in the play 
and other spontaneous activities of chil- 
dren in cultures ranging from the very 
primitive to the most advanced. In part 
these differences reflect the division of ac- 
tivity that prevails between males and fe- 
males in the adult population, though not 
all the plays of children, even among 
primitives, are imitative of adult behavior. 
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'There are certain general types of plays 
and games that are common to cultures 
widely separated with respect to the adult 
occupational activities (Miller, 1928). 
Endogenous factors that might be expected 
to contribute to sex differences in chil- 
dren’s play activities include physical 
strength and energy, motor speed and 
skills, and the temperamental predisposi- 
tion to given types of emotional and social 
response. 

Hildreth (1933) reported data on the 
recreational and play interests of 89 boys 
and 84 girls in the ninth grade and of 52 
boys and 51 girls in the twelfth grade en- 
rolled in one public and one private school. 
Check lists were given out, and subjects 
were asked to designate the three games 
they liked best. Rank orders of games and 
activities differed as between publie and 
private school, showing the need of wide 
sampling as a basis for generalizations in 
this field. Football was chosen almost ex- 
clusively by boys. Baseball was most popu- 
lar with boys, but it also ranked among the 
five games most popular with girls. There 
was little difference in basketball, handball, 
or soccer. Bridge, golf, tennis, and croquet 
rated higher with girls; boxing, chess, and 
wrestling with boys. Similar data secured 
for other activities showed swimming and 
ice skating about equally popular with the 
sexes. Rating higher with boys were bi- 
cycle riding, driving automobiles, fishing, 
and camping; higher with girls were social 
dancing, horseback riding, reading, and at- 
tending movies. This study illustrates the 
growing tendency of girls to participate in 
games formerly monopolized by boys. 
That adolescent girls, however, are less 
interested than boys in athletic activities 
in general is shown by a study by Ham- 
mond (1945) in which activities checked 
by boys and girls on Youth Center en- 
rollment blanks were correlated and fac- 
tor-analyzed. Boys were higher on the 


factor representing athletic activities, girls 
on the factor covering artistic activities, 
dancing, ete. A report by Lund (1944) 
seems to indicate that interest in athletic 
activity decreases in girls throughout the 
high school period. The percentages of 
boys and girls in a high school presenting 
medical excuses to enable them to get out 
of physical education classes were com- 
pared for each grade from seventh through 
twelfth. At the seventh-grade level, 6.7 
per cent of the boys and 6.8 per cent of 
the girls presented such excuses. There 
was little change from year to year for the 
boys, but the percentage for the girls in- 
creased steadily until, at the twelfth-grade 
level, 7.6 per cent of the boys and 24.3 
per cent of the girls presented excuses. 
Since it seems extremely unlikely that this 
represents a deterioration in the health of 
the girls over this period, the trends must 
be ascribed to differences in motivation. 

At the elementary school level also there 
are marked differences in what boys and 
girls like to do. In a study of the play 
interests of 554 gifted and 474 unselected 
children of grades 3 to 8 Terman et al. 
(1925) reported a “masculinity index” for 
each of 90 plays, games, and activities. 
The indices were based on knowledge of, 
interest in, and time devoted to, the vari- 
ous activities by unselected boys and girls. 
The masculinity ratings of these 90 ac- 
tivities are here given in terms of standard 
scores in the order from most to least mas- 
culine, the score 13 representing the line 
of neutrality, 


24. Tools. 

21. Shooting. 

20. Kites, bicycles, marbles, wrestling, box- 
ing, football. 

19. Tops, machinery, baseball, 

18. Fishing. 

17. Bow and arrow, skiing, tug of war, soccer. 

16. Stilts, garden work, basketball, pool. 
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15. Hoops, swimming, rowing, hunting, snap 
the whip, shinny, racing and jumping: 

14. Coasting, hiking, riding, duck on rock, 
leap-frog, bowling, handball, backgam- 
mon, checkers, chess, billiards. 

13. (Line of neutrality) Red Rover, pom- 
pom pull-away, follow the leader, anty 
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than girls in their play life. Boys more 
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skill; those involving competition; and 
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conservative in their play life; they par- 
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more activities are common to the sexes 
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comes narrower. The authors’ data on 
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(10 or less) played within the last year, 
indieating whether the game was played 
outdoors or indoors. She then classified 
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games of the guessing type, for example. 
There were no very marked sex differences 
in preference for these 11 classes of games, 
although the catching, throwing, and kick- 
ing games constituted at every age a larger 
percentage of those listed for boys than 
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.in the outdoor jumping and hopping 


games, and, except for age 6, a greater 
interest in informal dramatizations. Data 
for individual games in general corroborate 
the Terman and the Lehman and Witty 
findings. 

One method of identifying interest dif- 
ferences is through the analysis of choices 
made from play materials. Honzik (1951), 
using as subjects 163 eleven-year-olds, 164 
twelve-year-olds, and 154 thirteen-year- 
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olds, presented a variety of materials with 
the request that the child create a dra- 
matie scene for a movie. The boys showed 
a strong tendency to choose blocks, vehi- 
cles, and people in uniform, the girls to 
choose furniture and people in ordinary 
dress. 

Erikson (1951) has presented some 
other results from the same study. Not 
only did these preadolescent boys use 
blocks a great deal more than the girls 
did, but they used them in characteris- 
tically different ways. There were statis- 
tically significant sex differences in the ex- 
tent to which high structures, ruins, and 
moving objects momentarily stopped were 
shown. In these categories, boys were 
higher. Girls used the blocks to mark off 
open enclosures, usually the interiors of 
houses, and they built predominantly static 
scenes. Erikson ‘analyzes some of the in- 
ternal evidence suggesting that basic phys- 
ical and anatomical differences rather than 
environmental factors underlie these be- 
havior tendencies. 

Farwell (1930) tested experimentally the 
reaetions of young children to constructive 
play materials. The subjects were 125 
boys and 146 girls enrolled in kindergarten, 
first grade, and second grade. The chil- 
dren were taken in small groups to a room 
equipped with several sets of materials for 
modeling, building, drawing, painting, sew- 
ing, cardboard construction, and paper 
construction. The time spent by each 
child on each of the activities during four- 
teen 30-minute play periods was recorded. 
The building material gave the largest sex 
differences, boys at all age levels devoting 
about 50 per cent of their time to it as 
compared with 5 per cent for the girls. 
Girls devoted about 30 per cent of their 
time to painting and the same amount to 
modeling. Painting and modeling were 
also popular with boys, but Jess so than 
with girls, In their modeling and painting, 


the boys showed more interest in vehicles, 
the girls in articles of furniture. It is in- 
teresting to note that a Japanese report 
by Oyama and Kido (1939) also states 
that preschool boys choose to model mov- 
able objects, girls statie ones, although in 
the abstract available there were not 
enough supporting data to evaluate the 
statement. 

Data on children’s collections obtained 
by Terman (1925), Lehman and Witty 
(1927), Witty and Lehman (1930), and 
Whitley (1929) have shown little or no 
sex difference in the number of collections 
made, but a strong tendency for boys and 
girls to collect different things. Boys are 
more likely than girls to collect stamps, 
girls more likely than boys to collect dolls 
or pieces of cloth. There is a wide diver- 
sity for both sexes in types of items col- 
lected. 

Reading, Movie, and Radio Interests. 
Sex differences in reading preferences are 
among the most interesting to be found 
in any field because of the clear indication 
they give of a fundamental difference in 
masculine and feminine interests. At 
home, at school, and in publie libraries 
the books to which children are exposed 
are largely the same for boys and girls; 
yet marked sex differences in reading pref- 
erences are evident as early as the primary 
school grades and persist to adult years. 
These differences can hardly be due to 
direct adult pressures, for children are no- 
toriously perverse in reading the kinds of 
books they find interesting rather than 
those urged upon them by parents and 
teachers. Whereas there are girls’ games 
that are practically taboo for boys, there 
is no comparable pressure to keep boys 
from reading fiction or girls from reading 
adventure stories. Because the kind of 
book a child reads is less noticeable than 
the kind of play he engages in, reading 
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largely escapes censorship so far as sepa- 
rate standards for the sexes is concerned. 

Studies at high school and elementary 
school levels practically all agree that girls 
read more than boys, and that their choices 
run to milder stories of home and school 
as contrasted with the active or violent 
adventure preferred by the boys. Adams 
(1936), reporting on the use made of the 
school library by the 17,616 pupils en- 
rolled in 24 high schools, reported that 
girls exceed boys in number of books read 
and in frequeney of library attendance. 
In both junior and senior high schools, 
boys more often read newspapers, whereas 
girls spend more time on magazines, books, 
and poetry. Jordan (1921) studied the 
reading interests of some 3500 children in 
grades 6 through 12 in three towns and one 
city. Each child was asked to name in 
order of preference the 5 books and the 
3 magazines he liked best of any he had 
ever read. Three categories, as classified 
by the author, accounted for more than 
90 per cent of the book choices of each 
sex: adventure, novels, and stories. Boys 
showed a definite preference for adven- 
ture; girls, for novels and stories. Per- 
centages of total choices were as follows: 


Boys Girls 
Adventure 58 18 
Novels 18 42 
Stories 15 35 


In the magazines listed by the children, 
adventure and science titles were more 
prominent in the boys’ choices, woman's 
arts in the girls’. 

Johnson (1932) obtained data on the 
reading of 888 boys and 968 girls in 19 
different Minnesota schools, grades 6 
through 11. The children were asked to 
keep a detailed record of their reading 
over a period of 1 month. The most pro- 
nounced sex differences were for scientific 
articles in magazines (46 per cent of boys 


and 17 per cent of girls) and sports sec- 
tions of newspapers (74 per cent of boys, 
34 per cent of girls). More boys than 
girls read the crime news and the national 
news. More girls than boys read the chil- 
dren’s page, the society news, the home 
page, and the advertisements. Among the 
books reported, there was not one common 
to the boys’ and girls’ lists of 10 most fre- 
quently read. Preferences of boys for ad- 
venture stories, and of girls for stories of 
home, school, and children, were apparent. 

Terman and Lima (1926), with a some- 
what younger group, aged 9-15, obtained 
similar results when 511 gifted children 
and 808 control children were asked to 
keep 2-month reading records. The girls 
in both gifted and control groups read 20 
to 30 per cent more books than the boys. 
The girls read enormously more stories of 
home and school life and decidedly more 
emotional fiction, whereas the boys read 
many more stories of adventure or mys- 
tery. Percentages of books falling in cer- 
tain categories were as follows: 


Boys Girls 

Stories of adventure or mystery 56 18 
Stories of home or school life 2.5 32 
Emotional fiction 3.5 16 
Informational fiction, including 

the classics 15 11 
Fairy tales, folk tales, and 

legends 7 10 
The -authors also obtained information 


from 602 gifted and 1225 unselected chil- 
dren as to the books they “had most en- 
joyed reading last year.” As in other, 
similar studies, all the books receiving most 
choices were fiction. In the two lists of 
the 20 most liked by each sex, there were 
only 5 common titles. These were boys’ 
books that are sometimes read by girls. 
Boys almost never read girls’ books, yet 
they have a wider range of interests in 
reading and do less rereading than girls. 
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The -authors also obtained information 
from 602 gifted and 1225 unselected chil- 
dren as to the books they “had most en- 
joyed reading last year.” As in other, 
similar studies, all the books receiving most 
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Russell (1941), who studied library 
choices among ninth and tenth graders in 
Saskatchewan, obtained the same kind of 
results for this Canadian group as are cus- 
tomarily found in the United States, girls 
tending to prefer milder adventure and 
romance, whereas boys chose more active 
fiction. 

Thorndike and Henry (1940) presented 
a list of fictitious titles to rapid-learning 
and slow-learning groups in grades 6, 7, 
and 8, asking them to check those they 
would like to read. The sex differences in 
choices were considerably greater than the 
intelligence differences. The girls, both 
bright and dull, preferred mild adventure 
stories about children, love and romance, 
descriptions of feminine activities, and self- 
improvement. The boys more frequently 
chose violent or outdoor adventure, sports, 
travel, exploration, and war. In some of 
the other categories the sex differences 
seemed to depend on the sex of the person 
mentioned in the title. A similar study 
by Baumgarten-Tramer (1945-1946) found 
that 40.1 per cent of the boys’ cnoices 
were for adventure stories, whereas 52.8 
per cent of the girls’ choices were for 
familiar stories, biographies, and “stories 
of destiny.” 

The phenomenal popularity of comic 
books with children has called attention 
to the faet that there are some reading 
materials that are very well liked by both 
boys and girls. Andersen (1948) found in 
a questionnaire study of 686 seventh- and 
eighth-grade pupils that for both sexes 
comic books headed the list of things liked. 
Witty (1941) and Witty, Smith, and Coo- 
mer (1942) found that both comie strips 
and comie books were ranked high by 
both sexes, grades 4 through 8, and that, 
though there were some discrepancies in 
the ratings given specifie magazines, the 
same ones were ranked high and low by 
both sexes. A study by Butterworth and 


Thompson (1951), however, in which the 
list of eomie books used in the question- 
naire was based on titles mentioned spon- 
taneously by children in a previous study, 
shows the same type of sex differences for 
1256 subjects in grades 5 through 12 that 
have been obtained using other varieties 
of reading matter. Boys prefer adventure 
and sports; girls prefer adolescent activ- 
ities, romance, and real people. 

Studies of radio listening habits show a 
trend toward high popularity and not 
much differentiation. — Longstaff (1936), 
Eisenberg (1936), Clark (1940), and Ric- 
ciuti (1951) all report data of this sort. 
Eisenberg shows that, of the 28 programs 
most popular with boys, all but 8 are 
found in the 28 most popular with girls, 
and the correlation between order of pref- 
erence for the two sexes is .88. What dif- 
ference there is between the two is of the 
kind one would expect from the reading 
studies and shows girls giving higher rank 
to programs of sentiment and emotion, 
home scenes, and everyday realities, while 
boys rank higher programs of mystery, 
strenuous adventure, and detection of 
criminals. 

In movie interests we find patterns of 
sex difference similar to those for reading. 


Boys Girls 
Adventure 15.3 6.5 
Romance 3.9 19.4 
Tragedy 3.3 9.2 
War 5.1 1.9 
Western 20.4 12.0 


Written quizzes given by Mitchell (1929) 
to about 10,000 children in grades 5 to 12 
showed significant differences in five of 
the ten categories into which choices were 
classified. The percentages for these were 
as tabulated. Abbott (1927) analyzed 
ratings obtained from high school boys and 
girls of 54 films from the “Selected List” 
of the National Board of Review, and con- 
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cluded that both sexes want plot, action, 
and suspense; that the boys like comedy 
and dislike romance and too much emo- 
tion, whereas the girls like romance and 
appeal to sympathy, dislike comedy, and 
show greater sensitiveness to ethieal ques- 
tions. Seagoe (1931) and Hicks and Hayes 
(1938) report differences of somewhat the 
same sort. 

An approach to the problem of differ- 
ential interests from a slightly different 
direetion was made by Coleman (1931), 
who analyzed the subjects chosen for writ- 
ten eompositions by 5000 children in grades 
7 to 12. The children were given three 
lists of titles, of 36 each (representing 36 
eategories), and were allowed to choose 
one title from each list for a composition. 
Titles that are reliably more popular with 
boys fall in such categories as current 
events, famous people, machines, hand- 
work, modern industries, and outdoor ac- 
tivities. Categories appearing reliably 
more often in girls’ choices include chil- 
dren, home life, personal experience, prov- 
erbs, religion, sentiment, sympathy, travel, 
school, literature, art, and human anec- 
dotes. The sex differences here are strik- 
ingly like those found for reading interests. 

Preferences for School Subjects. Three 
studies in widely separated places have re- 
ported the same types of sex difference in 
subject preference at the high school level 
(Book, 1922; Colvin and MacPhail, 1924; 
Livesay, 1942). Book’s populations in- 
cluded 2300 boys and 3400 girls in In- 
diana, The populations studied by Colvin 
and MacPhail included a fifth of all high 
school seniors in Massachusetts, so chosen 
as to make a representative sampling. 
Livesay’s subjects were seniors in Hawaii 
high schools. In all three, the boys named 
science, mathematics, and history or social 
studies more frequently than did girls, 
whereas girls more often listed English, 


commercial studies, or languages as pre- 
ferred. 

Hicks and Hayes (1938) secured data 
on subjects best liked and least liked by 
102 boys and 148 girls in a junior high 
school, grades 7 to 9. The sex differences 
followed about the same pattern as those 
found for high school seniors. Boys more 
often than girls prefer mathematics, sci- 
ence, and the social studies (history, civics, 
and geography); English is far more pop- 
ular with girls. 

There is evidence that the sex differ- 
ences are the same for different ability 
levels. Blair (1938) has reported subject 
preferences expressed by mentally superior 
and mentally inferior children in junior 
and senior high school in the state of Wash- 
ington. His population included approxi- 
mately 200 of each sex in both superior 
and inferior groups, or more than 800 sub- 
jects in all. The superior and inferior 
groups had IQ's respectively 1 standard 
deviation above or 1 standard deviation 
below the mean of their class populations, 
so that there was a large intelligence dif- 
ference. For each school subject except 
history and social science the direction of 
sex difference is the same in both groups, 
but in mathematics, science, foreign lan- 
guages, and especially English the differ- 
ence is greater for the superior than for 
the inferior group. The patterns of sex 
difference resemble those for unselected 
high school populations. Terman et al. 
(1925), who asked 245 gifted children and 
226 control children, aged 11 to 13, to rate 
29 school subjects, also found the same 
preference patterns at both ability levels. 
The following subjects were rated reliably 
higher by girls than by boys in both gifted 
and control groups: drawing, modeling, 
music (especially singing), dramatics, 
grammar, folk dancing, and penmanship. 
Subjects rated higher by boys in both 
groups were general science and United 
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categories), and were allowed to choose 
one title from each list for a composition. 
Titles that are reliably more popular with 
boys fall in such categories as current 
events, famous people, machines, hand- 
work, modern industries, and outdoor ac- 
tivities. Categories appearing reliably 
more often in girls’ choices include chil- 
dren, home life, personal experience, prov- 
erbs, religion, sentiment, sympathy, travel, 
school, literature, art, and human anec- 
dotes. The sex differences here are strik- 
ingly like those found for reading interests. 

Preferences for School Subjects. Three 
studies in widely separated places have re- 
ported the same types of sex difference in 
subject preference at the high school level 
(Book, 1922; Colvin and MacPhail, 1924; 
Livesay, 1942). Book’s populations in- 
cluded 2300 boys and 3400 girls in In- 
diana. The populations studied by Colvin 
and MacPhail included a fifth of all high 
school seniors in Massachusetts, so chosen 
as to make a representative sampling. 
Livesay’s subjects were seniors in Hawaii 
high schools, In all three, the boys named 
science, mathematics, and history or social 
studies more frequently than did girls, 
whereas girls more often listed English, 


commercial studies, or languages as pre- 
ferred. 

Hicks and Hayes (1938) secured data 
on subjects best liked and least liked by 
102 boys and 148 girls in a junior high 
school, grades 7 to 9. The sex differences 
followed about the same pattern as those 
found for high school seniors. Boys more 
often than girls prefer mathematies, sci- 
ence, and the social studies (history, civies, 
and geography); English is far more pop- 
ular with girls. 

There is evidence that the sex differ- 
ences are the same for different ability 
levels. Blair (1938) has reported subject 
preferences expressed by mentally superior 
and mentally inferior children in junior 
and senior high school in the state of Wash- 
ington. His population included approxi- 
mately 200 of each sex in both superior 
and inferior groups, or more than 800 sub- 
jects in all, The superior and inferior 
groups had IQ's respectively 1 standard 
deviation above or 1 standard deviation 
below the mean of their class populations, 
so that there was a large intelligence dif- 
ference. For each school subject except 
history and social science the direction of 
sex difference is the same in both groups, 
but in mathematics, science, foreign lan- 
guages, and especially English the differ- 
ence is greater for the superior than for 
the inferior group. The patterns of sex 
difference resemble those for unselected 
high school populations. Terman et al. 
(1925), who asked 245 gifted children and 
226 control children, aged 11 to 13, to rate 
29 school subjects, also found the same 
preference patterns at both ability levels. 
The following subjects were rated reliably 
higher by girls than by boys in both gifted 
and control groups: drawing, modeling, 
musie (especially singing), dramatics, 
grammar, folk dancing, and penmanship. 
Subjects rated higher by boys in both 
groups were general science and United 
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States history. However, science, mathe- 
maties, and English did not show at this 
age level the markedly differential appeal 
for boys and girls that characterizes these 
subjects in high school. 

Another study suggesting that sex dif- 
ferences in preferences are less marked in 
grade school than in high school has been 
reported by Sister Columba (1926) for a 
population of 792 boys and 872 girls in 
grades 3 to 8 in schools (presumably 
Catholic) of Washington, D. C. The 
children were asked to name their best- 
liked and least-liked subject. On rework- 
ing the author's data to take account of 
varying N’s, we find for the total group 
of six grades only two critical ratios above 
2.00 for sex differences on best-liked sub- 
jects: more girls than boys named religion 
(CR = 3.98) and more boys than girls 
named history (CR = 3.28). On subjects 
least liked, five differences yielded critical 
ratios above 2.00: more boys than girls 
named English (CR = 7.48) and spelling 
(CR = 2.84), whereas more girls than boys 
named geography (CR = 3.30), history 
(CR = 2.89), and arithmetic (CR = 2.36). 
There was no appreciable sex difference 
on reading or penmanship. Study of 
trends from grade to grade showed that 
there was a moderately consistent trend 
toward emergence and increase of the sex 
differences from one year level to an- 
other, but every subject showed some ir- 
regularities and at least one shift in the 
direction of the differences. Religion, for 
instance, was better liked by boys in the 
eighth grade and much better liked by 
girls in the seventh; history was more 
favored by girls in the eighth grade and 
by boys in the seventh. These larger ir- 
regularities could not be attributed to 
chance factors but would suggest that a 
subject’s appeal to a given sex may be 
greatly influenced by instructional meth- 
ods and subject matter content, both of 


which vary from grade to grade and from 
teacher to teacher. 

Occupational Interests. The numerous 
studies that have been made of children’s 
oceupational preferences show large dif- 
ferences between the sexes at all age levels. 
Information of this kind probably tells us 
very little about sex differences in real 
interests, but it does throw some light on 
the characteristic ways boys and girls see 
the sex róles in our society. We shall 
merely refer the reader to a few typieal 
studies without diseussing them. 

Douglass (1922), using the question- 
naire method, ascertained the prospective 
occupation and reasons for choice of ap- 
proximately half the high school seniors 
in the state of Washington—1186 males, 
1658 females. Alberty (1925) reported 
the occupational preferences of 1468 boys 
and 1507 girls enrolled in high school. For 
more than 300 of each sex the preferences 
were obtained in three successive years. 
Girls showed less change of preference 
than boys, probably because girls have 
fewer occupations to choose from. Book 
(1922) reported sex differences in the oe- 
cupational preferences of 6000 high school 
seniors in Indiana. Beeson (1928) ana- 
lyzed the vocational choices of about 2000 
high school students in Colorado. Boyn- 
ton (1936) obtained information from 
more than 1500 children of grades 1 to 6 
in several southern communities. Per- 
sonal interview methods were used for the 
first three grades and the usual question- 
naire technique for the others. Lehman 
and Witty (1931) administered the Leh- 
man-Witty vocational attitude quiz to 
some 13,000 of each sex, ages 8% to 18%, 
in two large cities in Kansas, but their 
material has not been adequately evalu- 
ated for sex differences. Williamson and 
Darley (1935) analyzed the occupational 
preferences of all Minnesota high school 
seniors who entered the University of 
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Minnesota during the 5-year period 1929- 
1933. Preferences were classified accord- 
ing to the Brussell occupational seale. 

The results of such studies are greatly 
influenced by geographical location and by 
the limited knowledge children have about 
the nature of specific occupations and 
about their own mental equipment. In- 
formation as to how a given child's inter- 
ests, attitudes, likes, and. dislikes resemble 
or differ from those of persons successfully 
engaged in partieular voeations ean best 
be secured indirectly by means of a vo- 
cational interest test such as that devised 
by Strong. Carter and Strong (1933) ad- 
ministered the test to 34 pairs of unlike- 
sexed twins and to a group of 100 non- 
twins of each sex from the same high 
school. The age range was 12 to 20 years, 
with a mean of 16 for both twin and non- 
twin groups. The scores for boys were 
significantly higher on the scales for engi- 
neer, chemist, farmer, physicist, and pur- 
chasing agent, and small differences in 
the same direction were found for doctor, 
psychologist, and mathematician. The 
scales showing significant differences in 
favor of girls were those for journalist, 
advertiser, life insurance salesman, city 
school superintendent, and certified publie 
accountant. The scales for artist, teacher, 
minister, and YMCA secretary gave sig- 
nificant sex differences in favor of the girls 
for the nontwin cases, but for the twin 
group these differences were not so great. 
All but one of the occupational interest 
scales which show higher scores for boys 
were in the “science” group, and in gen- 
eral the areas where the girls were higher 
were marked by the use of language and 
contact with people. (This research used 
a test designed specifically for men rather 
than women, so that the most markedly 
feminine areas were not included.) 

In an effort to help Pittsburgh high school 
students analyze their own special vocational 


aptitudes and work interests, Miner (1922) 
devised a blank eliciting information on spe- 
cific types of work, classified on the basis 
of the skill required rather than on voca- 
tions as they exist in the industrial frame- 
work. The largest differences in favor of 
the girls were for teaching, welfare work, 
entertaining and working with records. 
Favoring boys were the differences in oper- 
ating engines, construction work, and scien- 
tific work, When students were asked their 
preferences regarding types of work involv- 
ing stated characteristics, the boys showed 
significant preferences for work involving 
much responsibility, calmness rather than 
enthusiasm, risk or discomfort with greater 
pay, outdoor activity, planning, giving di- 
rections, and dealing with things rather than 
people. Girls were significantly higher in 
the choices they made of work involving 
little responsibility, enthusiasm, indoor ac- 
tivity, carrying out plans, following rather 
than directing, and dealing with people 
rather than things. They were less favor- 
able to work involving risk or discomfort: 
with greater pay. These findings are psy- 
chologically meaningful and agree closely 
with the patterns of sex difference found in 
other areas of children’s interests and in 
the research on adult men and women car- 
ried out by Strong and others. 

In the Kuder Preference Record (Kuder, 
1946) boys and girls are asked to choose 
between various alternative activities, se- 
lecting out of each combination of three 
the one they like most and the one they 
like least. Here too sex differences of the 
same kind are apparent. High school boys 
come out consistently higher than high 
school girls on the scales for mechanical, 
computational, scientific, and persuasive in- 
terests. Girls are higher on the artistic, 
literary, musical, social, and clerical scales. 
Differences for college students and for 
adult men and women are all in the same 
direction. 
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Miscellaneous Interest Differences. There 
have been a few studies of children’s draw- 
ings that point toward interest differences. 
Hurloek (1943) analyzed the spontaneous 
produetions of adolescents as salvaged from. 
waste baskets, the margins of class papers, 
ete. Boys draw many more caricatures 
than girls, whereas girls draw true-to-life 
pictures of people, animals, and flowers. 
Boys draw more printed words and are 
more likely to choose “show-off” or “smart” 
phrases to ornament. 

In general, comparisons of boys’ and 
girls’ drawings at the earlier age levels 
have not shown significant differences in 
theme. There are two European studies 
for which only abstracts were available 
which may show some trends. Fontes 
(1946-1947) reported that the drawings of 
girls were more likely to use religious sub- 
jects such as God, the Virgin, and the in- 
fant Jesus. Only 04 per cent of boys’ 
drawings were of this type as compared 
with 9.1 per cent of the girls’. Baumgarten 
and Tramer (1943) reported that when 272 
Serbian child refugees, 5 to 12 years in age, 
in camps in Switzerland, were asked to 
make drawings, the boys drew airplanes, 
tanks, and battle scenes, whereas the girls 
drew churches, flowers, landscapes, and 
household articles. No statistical evalua- 
tion was given in the abstract. 

Consistent with this difference in choice 
of subjects for pictures was the finding in 
three age levels that boys in this country 
were much better informed about the war 
than girls were. Meine (1941) found that 
junior and senior high boys excelled girls 
in both news information and news habits. 
Preston (1942) found higher scores on an 
information test for boys than for girls at 
the 8-to-15-year level. Geddie and Hildreth 
(1944) interviewed 21 first graders using 
questions about the war. Boys knew much 
more about it and were more interested. 
The number is small, and no significance 


tests are given, but the difference is very 
striking. Of the 12 boys, 11 were enthu- 
siastie or excited, 1 indifferent. Of the 9 
girls, only 2 were enthusiastic, 7 indifferent. 

Another study, difficult to classify (Katz, 
1944), investigated the choices children in 
grades 2 to 6 made when presented with 
pairs of traditional and modern paintings. 
Though the general trend was for an in- 
creasing preference for traditional paintings 
from year to year, the girls were more 
likely than the boys to choose the tradi- 
tional. By the sixth grade level, these sex 
differences had disappeared. 

Dietrich and Hunnicott (1948) also in- 
vestigated sex differences in preferences for 
pictures. Their subjects, 40 first and sec- 
ond grade children, generally preferred land- 
scapes to interiors, still life, and people. 
The boys, however, were more likely than 
the girls to prefer seascapes to landscapes, 
and the girls more likely than the boys to 
prefer people to landscapes. 

In a study by Tyler (1951) of the in- 
terests of first grade children an oral pref- 
erence record was used from which scores 
for four general types of activity could be 
derived, namely, outdoor play, indoor play, 
paper-and-peneil activity, and helping adults 
with work. There were enough sex differ- 
ences on individual items to make possible 
the construction of an M-F scoring key. 
Interest seores were correlated with scores 
on some of the Primary Mental Abilities 
tests for boys but not for girls. This sug- 
gests that interests may be differently or- 
ganized in the two sexes even at a com- 
paratively early age, with boys tending 
more strongly to develop interests congru- 
ent with their special abilities and disabili- 
ties. 

It would be diffieult to summarize what 
these miscellaneous studies show, but their 
findings in general would seem to substan- 
tiate research done at the adult level indi- 
cating that masculine interests are broader, 
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less personal, and more diversified than 
feminine. Their principal interest for us 
lies in the faet that they indieate that 
such differences show up fairly early in 
children's development and in spite of simi- 
larity in the educational environment of 
the two sexes. 

Aggressive and Dominant Behavior. One 
of the sex differences most universally found, 
whieh ean be traced baek from the adult 
to the preschool level, is in this area. 
Measures of dominance or ascendance of 
the type devised by Allport and by Bern- 
reuter almost invariably yield higher scores 
for males than for females at the high school 
and college ages. Sex differences in this di- 
rection reported by Bernreuter (1933) have 
critical ratios of 3.38 for high sehool sub- 
jects, 2.74 for college subjects, and 3.97 for 
older adults. Carter (1935) found a similar 
sex difference on the Bernreuter dominance 
scores of 118 pairs of twins enrolled in 
high schools. Perry (1934) reported a some- 
what similar sex difference on this test in 
the case of 178 men and 144 women in 
junior college. Another interesting sex dif- 
ference reported by Perry is that the dom- 
inanee and self-sufficiency scores of girls 
were positively correlated with scholarship, 
whereas no such relationship was found for 
boys. Bell (1939) reported for large popu- 
lations sex differences in social adjustment 
scores yielded by his adjustment inventory, 
The inventory is so constituted that high 
scores indicate the presence of considerable 
social aggressiveness. These scores were 
higher for males in four separate groups, 
the critical ratio of the sex differences be- 
ing as follows: for 251 high school sub- 
jects, 2.03; for 414 college subjects, 2.62; 
for 148 delinquents, 2.07; for 468 adults, 
4.35. 

Studies based on ratings and behavior ob- 
servations show the same kind of difference 
for younger subjects. In a study of self- 
ratings by 110 boys and 109 girls in the 


seventh and eighth grades, Hurlock (1927) 
reports that more boys than girls describe 
themselves as daring (18.1 vs. 4.6 per cent), 
fond of a fight (16.3 vs. 8.2 per cent), or 
proud (38.2 vs. 19.2 per cent). Boys quar- 
rel more than girls. One of the most marked 
sex differences found by Macfarlane, Hon- 
zik, and Davis (1937) in their reputation 
study of young children of the first three 
grades was the greater frequency of quar- 
relsome behavior among boys. Children also 
condemn this trait in girls more than in 
boys: the r between “popular” and “not 
quarrelsome” is .77 for girls but only .48 
for boys. Data by Fuxloch (1930) on 500 
children of kindergarten and school age in- 
dieate that in their free play boys are more 
pugnacious and more outstanding in leader- 
ship than girls. 

"These eharaeteristie differences are plainly 
evident at the nursery school level. Using 
1600 time-samplings of the behavior of 40 
nursery school children, Green (1933a) re- 
ported an average of 13.4 quarrels for boys 
as against 10.2 for girls. Boys also quar- 
reled with more children. Another analysis 
by Green (19335) showed that boys’ quar- 
rels were more often physical, girls’ more 
often verbal. Dawe's (1934) detailed an- 
alysis of 200 quarrels among nursery school 
subjects gives 13.5 as the mean number of 
quarrels for boys as against 9.6 for the 
girls. Dawe notes that boys are more 
likely than girls to quarrel over posses- 
sions, whereas girls more often than boys 
quarrel because of interference with an ac- 
tivity. Boys do more striking, girls more 
pulling and pinching. Boys more often pre- 
cipitate their quarrels; girls more often take 
retaliative or objecting róles. Jersild and 
Markey (1935) and Roff and Roff (1940) 
found less sex difference in conflict tend- 
encies at the nursery school level than other 
investigators have reported. 

Goodenough (1931) had mothers keep 
daily records of the anger outbursts of 26 
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boys and 19 girls, aged 7 to 82 months. 
During the period covered the mean num- 
ber of such outbursts was 45 for boys and 
37 for girls. Hattwiek's (1937) ratings of 
579 nursery school children indicate that 
in their relations with other children boys 
more often grab toys (CR = 2.60) and at- 
tack others (CR = 2.76), whereas girls more 
often avoid play (CR = 1.97). The boys 
exceed girls in all forms of aggressive be- 
havior with the exception of verbal boss- 
ing. The author thinks that these sex dif- 
ferences could hardly be due to social pres- 
sures, since they were almost equally in 
evidence from 2 to 444 years. Caille (1933) 
also reports more aggressive behavior among 
boys in a group of 36 nursery school chil- 
dren, aged 19 to 49 months (CR = 2.36). 
Among 104 children aged 2 to 4 years, 
Berne (1930) found boys more given to 
teasing (CR = 3.7) and social conformance 
more characteristic of girls (CR = 3.2). 
Some interesting studies comparing the 
reactions of boys and girls in a projective 
doll play situation have been carried out 
at the University of Iowa. Pintler, Phil- 
lips, and Sears (1946), using as subjects 
40 boys and 30 girls with an average age 
of about 4.5, found that the boys showed 
significantly more aggression in the way 
they used the dolls and other materials. 
They were less likely than the girls to use 
the dolls in the customary stereotyped way. 
Sears (1951), in a later and more complete 
report based on equal sex group of 3-, 4-, 
and 5-year-olds, 150 in all, showed that 
boys differ from girls not only in the fre- 
queney but also in the direction and kind 
of aggressive acts. They are much more 
likely to show behavior classified in the 
“bodily injury” category. Bach (1945) with 
the same sort of projective situation found 
highly significant sex differences in 35 pre- 
school children, aged 34 to 64 months. 
Girls produced a larger amount of doll ac- 
tion than did boys, a higher proportion of 


affectionate themes, and more verbal order- 
ing and commanding. A greater proportion 
of the boys’ fantasies were of a socially 
unacceptable nonstereotyped character and 
were marked by aggressive hostility. Girls 
concentrated more on socially approved 
themes to be acted out in the play (e.g. 
resting) and boys on disapproved themes 
(e.g., toilet aetivity). These Iowa investi- 
gators are inclined to explain their findings 
in terms of a sex-typing process dependent 
on early learning. 

The report by Yarrow (1948) on 60 pre- 
school children ranging in age from 3-0 to 
5-7 furnishes corroborative evidence of these 
findings from another area of the country. 
Boys were more active and aggressive than 
girls under all the conditions set up in 
these experiments, 

Delinquency and Behavior Problems. 
Data from courts, from child guidance 
clinics, and from schoolrooms substantiate 
the finding that males are more aggres- 
sive than females. Sex differences in de- 
linquency are difficult to interpret for vari- 
ous reasons. The sexes are exposed to dif- 
ferent temptations and in different degrees. 
The criteria of delinquency are not the 
same for boys and girls, and there is dif- 
ferential treatment of the sexes with re- 
spect to arrests and disposal of cases. The 
available statistics probably minimize the 
actual amount of delinquency among girls 
as compared with boys, There is one ex- 
ception, however, to this tendency: the 
statisties undoubtedly exaggerate the rela- 
tive sex delinquency of girls because the 
social tolerance of sexual misconduct by 
girls is much lower than it is for boys. 
Healy and Bronner (1926) gave the sex 
ratio in two large series of juvenile court 
cases as 2.3 boys to 1 girl. 'There was 
close agreement between the Chicago and 
Boston series, Fortes (1933) reported 808 
boys and 59 girls in the records of proba- 
tion officers of East London, Connecticut. 


SEX DIFFERENCES IN MOTIVATIONAL AND PERSONALITY TRAITS 1087 


This is a ratio of 7.3 to 1. Alper and 
Lodgen (1936) reported probation data for 
all but two counties in Pennsylvania. The 
totals were 2533 boys and 748 girls, a ratio 
of almost 3 to 1. 

Maller (1933) noted a marked change 
in the sex ratio among juvenile court cases 
during the three decades beginning in 1902. 
The ratio was about S to 1 in the first 
deeade, 4 to 1 in the second, and 2.7 to 1 
in the third. In 30 years the number of 
boys brought before the juvenile court 
decreased by 20 per cent, whereas the num- 
ber of girls more than doubled. Maller 
believes that this rapid change is not pri- 
marily a function of altered court proce- 
dure and attributes the increase in de- 
linqueney among girls to the increasing 
incidence of parental divorce, which is 
supposed to have a worse effect on girls 
than on boys. We doubt the correctness 
of this interpretation and suspect that the 
observed trend is largely due to changes 
in selective factors. 

With all these fluctuations in sex ratio 
from place to place and from time to 
time, all statistics show that the incidence 
of delinquency is much greater in boys 
than in girls. Statisties from all sources 
report a higher percentage of boy than 
of girl delinquents charged with offenses 
against property, and a higher percentage 
of girl delinquents charged with sex of- 
fenses, 

Data on sex differences in the problems 
encountered by child guidance clinics are 
also of doubtful value because of the selec- 
tive factors that may affect clinic popula- 
tions. On the whole, however, they show 
the same trends as the other figures from 
more representative populations. For de- 
tails the reader should consult the report 
by Schumacher (1933) on 120 consecutive 
cases of each sex examined in a child 
guidance clinic, and Ackerson’s (1951) 
analysis of 5000 consecutive cases exam- 


ined at the Institute for Juvenile Research 
at Chicago. Percentage frequencies of cer- 
tain personality problems among 2853 
white boys and 1739 white girls in Acker- 
son's population were as tabulated. The 


Boys Girls 
Restless, overactive 19 16 
Irritable temperament 19 14 
Touchy 13 10 
Distractible 12 9 
Personal violence 8 4 
Request for sanity diagnosis 7 4 
Potential sex delinquency 0.1 3 


percentages for “potential sex delinquency” 
illustrate the need for caution in drawing 
conclusions from such data. Taken at 
their face value, the figures would suggest 
that the incidence of potential sex delin- 
quency is 30 times as high for girls as 
for boys! 

Schoolroom studies universally report 
more problem behavior among boys, but 
these of course are distorted by the many 
kinds of bias known to affect teacher atti- 
tudes. Haggerty (1925) secured teachers’ 
ratings on the incidence of faults and prob- 
lem behavior among 800 children in grades 
1 to 8. By weighting the faults according 
to estimated seriousness the author de- 
rived a behavior score for each child. The 
mean scores were higher (more unfavor- 
able) for boys in every school grade. 
Wickman (1928), who had assisted in the 
Haggerty study, reported similar scores 
for 462 boys and 412 girls in Cleveland. 
Undesirable kinds of behavior that were 
reported by teachers at least twice as fre- 
quently for boys as for girls included tru- 
ancy, destruction of property, stealing, 
profanity, disobedience, defiance, cruelty, 
bullying, and rudeness. The aggressive 
nature of most of these activities is ap- 
parent. The only kind of problem more 
frequently reported for girls was the writ- 
ing of obscene notes. Children regarded 
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by teachers as presenting minor behavior 
problems included 49 per cent of boys and 
35 per cent of girls; those judged to have 
serious behavior problems were 10 per 
cent of boys and 3 per cent of girls. Olson 
(1930) reported similar figures for 1473 
boys and 1394 girls. 

Williams (1933) secured data in 10 eities 
on 1343 children regarded by their teachers 
as problem cases. These constituted 2.4 
per cent of the school population covered 
by the survey. In the problem group the 
ratio of boys to girls was 4 to 1. Types 
of behavior more common among prob- 
lem boys than problem girls were “mis- 
conduct in school” (46 vs. 22 per cent), 
disobedienee (45 vs. 23 per cent), and 
annoying other children (48 vs. 31 per 
cent). The incidence of 37 types of un- 
desirable behavior, as judged by teachers, 
was reported by Hurlock and MeDonald 
(1934) for 438 boys and 352 girls in a 
junior high school attended largely by 
Jewish children. More frequent among 
problem boys than problem girls were 
lying, cheating, truancy, disobedience, 
rudeness, and bullying. 

The studies just reviewed are so typical 
of their kind that it would be a waste of 
time to cite others, They corroborate the 
results of better-controlled studies of sex 
differences in aggressive behavior, but they 
also reflect to an unknown extent teacher 
attitudes rather than pupil characteristics. 
There are a number of indications that 
some sort of “halo” effect operates to give 
girls higher ratings in practically every- 
thing. This of course might originate in 
the unfavorable reaction most people show 
to aggressive behavior. Ratings secured 
by Terman et al. (1925) for gifted and 
control groups, each numbering more than 
500, showed that under the most eareful 
procedures the ratings contain a “gen- 
erosity factor” which is differential for sex. 

| Girls were rated significantly higher than 


boys on almost everything, including 
“moral” traits like sympathy, generosity, 
conscientiousness, and truthfulness, and 
miscellaneous characteristics such as health, 
physical energy, persistence, common sense, 
and freedom from vanity. Only on me- 
chanical ingenuity were boys rated sig- 
nificantly higher than girls. 

Hayes (1934) had about 400 of each sex, 
aged 10 to 15 years, rated on a large 
number of behaviors. The median rating 
for girls was higher than for boys at every 
age, the maximum difference being at 14. 
Langlie (1937) had 170 high school seniors 
(85 of each sex) rated by several men 
teachers, and 135 boys and 300 girls rated 
by several women teachers, on ability to 
learn, intellectual initiative, industry, scho- 
lastie zeal, dependability, and capacity for 
college work. Median ratings by both men 
and women were higher for girls on every 
trait, although college aptitude tests of 
these subjects averaged slightly higher 
for boys. Indicative of the greater halo 
factor in girls’ ratings is the higher inter- 
correlation found for girls than for boys 
on the various trait ratings. 

Rundquist (1941) has presented evi- 
denee which he interprets to mean that 
the praetieally universal superiority of 
girls in sehool marks is related to this 
rating factor. Whereas at the grade 
school level there was little difference be- 
tween boys and girls in the relationship 
of marks to intelligence test scores (r's 
from .75 to .79), in junior high there was 
a considerable diserepaney. For boys the 
correlations between marks and tests 
ranged between .42 and .58. For girls 
they were from .68 to 77. Behavior fac- 
tors becoming intensified at adolescence 
might aecount for these trends. 

In general, the comparisons of the sexes 
with regard to negativism and resistant 
behavior in very young children show 
males somewhat higher in these traits. 
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Goodenough (1928) reported ratings of 
380 nursery school children on degree of 
shyness, negativism, and distractibility 
during the administration of Kuhlmann- 
Binet tests. There was no sex difference 
on shyness. Negativism was reliably more 
common among boys, but this difference 
was present only at the upper oceupa- 
tional levels. The peak of negativism was 
at 18 months for girls, at 30 months for 
boys. The second study by Goodenough 
(1929), based on tests of 990 subjects, con- 
firmed the earlier findings. Mayer (1935) 
found negativistic behavior among 245 
children of ages 2 to 5% years, during the 
administration of the revised Stanford- 
Binet scales, to be slightly more frequent 
with boys, but the difference approached 
statistical significance only at age 4 
(CR = 2.1). Nelson's (1931) mental test 
data for 91 three-year-olds showed boys 
to be slightly, though not reliably, more 
resistant. On the other hand, Levy and 
Tulchin (1923), reporting on tests of 983 
subjeets aged 6 to 63 months, show girls 
slightly more resistant than boys at all 
ages exeept 30 months. This may be be- 
cause they included in the eategory of re- 
sistant behavior every kind of interference 
with the progress of the test, including 
erying and inattentiveness. 

A somewhat different type of situation 
was utilized in the studies by Reynolds 
(1928) and Caille (1933). Reynolds' pro- 
cedure was to try to get the child to play 
with blocks while sitting on the experi- 
menter’s lap and to engage in imitative 
play with the experimenter. The mean 
score for negativism was slightly but not 
reliably higher for 105 boys than for 124 
girls. The age range was from 2 to 5 
years. The mean for girls began to drop 
at 3 years, that for boys at 4 years. 
Caille’s study of 17 boys and 19 girls sum- 
marizes evidence of resistance based not 
only upon mental tests but also upon 


stenographie records of the speech of each 
subject during two days of nursery school 
attendance. Again, resistant behavior was 
found to be more common with boys. 

Suggestibility, which may be thought of 
as the opposite of negativism, was a favor- 
ite subject for investigation in the early 
decades of experimental psychology but 
has received much less attention of late. 
Whipple (1915) presents a summary of 
the older literature, and more recent stud- 
ies among children have been reported by 
Aveling and Hargreaves (1921), Lodge 
(1926), White (1930), Hurlock (1930), 
Messerschmidt (1933), and — Wegrocki 
(1934). In general, the sex differences 
disclosed by these studies are small, but 
the direction consistently indicates that 
girls are more suggestible than Lena 

Neurotic and Emotional Response. A 
considerable amount of evidence has ac- 
cumulated that females are more emo- 
tional or less stable than males. Much 
of the work has been done with adult sub- 
jects and thus falls outside the scope of 
this review. Children and adolescents 
have, however, been studied by means of 
paper-and-pencil tests and questionnaires 
and by more or less well-controlled obser- 
vation, and the findings show some general 
trends. 

With personality questionnaires, older 
adolescents show sex differences like those 
in the adult population, differences which 
are less apparent or fail to show up at 
all at the younger age levels. Mathews 
(1923) gave a modified Woodworth Per- 
sonal Data Sheet to 575 boys and 558 
girls, aged 9 to 19 years. For all ages 
combined the median number of “emo- 
tionally unstable" replies was about, 25 per 
cent greater for girls than for boys, a dif- 
ference that is statistically reliable. How- 
ever, between ages 10 and 17, the median 
of unstable responses for boys decreased 
from 35 to 14, whereas for girls it increased 


1090 


PSYCHOLOGICAL SEX DIFFERENCES 


from 24 to 37. Only after age 14 were 

| the scores significantly better for the boys. 
Schubert and Wagner's (1936) Woodworth 
scores for 229 boys and 248 girls, all high 
school seniors, showed a much smaller sex 
difference, but in the same direction. 
Bernreuter’s (1933) test for neurotic tend- 
eney (B 1-N), which has much in com- 
mon with the Woodworth test, yielded 
scores which were reliably more “neurotic” 
for females in all the author's standardiza- 
tion groups. The critical ratio in the high 
school group was 3.94. Carter’s (1935) 
application of the Bernreuter test to 128 
male and 108 female twins aged 12 to 19 
years also showed girls reliably more “neu- 
rotic” than boys. Emotionality, or neurotic 
tendency, is one of several aspects of mal- 
adjustment measured by the Bell Adjust- 
ment Inventory. In high school, college, 
and delinquent populations this inventory 
yields higher emotionality scores for fe- 
males than for males. For high school 
groups the reported CR is 8.51 (Bell, 
1939). 

When Hartshorne, May, and Maller 
(1929) gave the Woodworth test to 393 
boys and 382 girls in grades 5 to 8, how- 
ever, they found no reliable sex differences. 
Cady's modification of the Woodworth test 
was given by Terman et al. (1925) to 532 
gifted subjects aged 7 to 14 and to 533 
unselected subjects aged 10 to 14. In 
neither group was there a reliable sex dif- 
ference at any age. 

Using his own psychoneurotic inventory 
F. Brown (1934) found no significant sex 
differences in a population of 1663 un- 
selected children in grades 4 to 9. Springer 
(1938) confirmed this finding, In Spring- 
er’s study, Brown’s inventory was given 
to 800 children of grades 4 to 9, including 
190 boys and 187 girls in a slum district 

and 237 boys and 236 girls in a good dis- 
trict. Girls of both groups tested slightly 


more “neurotic” than boys, but the critical 
ratios were only 1.5 and 1.8. 

At the age levels where they occur, these 
sex differences in emotionality seore seem 
not to be eonfined to any one segment of 
the population, although not enough spe- 
cial groups have yet been tested to war- 
rant a certain judgment on this point. As 
stated above, Bell obtained comparable 
results in delinquent and nondelinquent 
groups. Maller’s character sketches for 
testing emotional stability showed about 
the same sex differences for 103 Parisian 
children as others have found for children 
in this country (Kinter-Remmlein, 1933). 
A comparison of blind and sighted high 
school students by means of the Clark- 
Thurstone neurotic inventory (P. A. 
Brown, 1939) yielded even larger sex dif- 
ferences for the blind than for the normal 
subjects. The CR for the normal group 
was 3.44; for the blind group, 7.16. 

Tests which attempt to get at "affectiv- 
ity" by asking subjects to check such 
things as worries and annoyances have not 
produced entirely consistent results, Sunne 
(1925) gave the Pressey test to 130 boys 
and 102 girls in grades 7 and 8 and found 
that girls checked reliably more worries 
than did boys. Collins’s (1927) data from 
Pressey tests of 1500 Scotch and English 
children aged 11 to 15 showed slightly 
higher affectivity scores for girls with a 
marked sex difference in the worries test. 
Zeligs (1939) found that 12-year-old girls 
checked significantly more worries from a 
list than did 12-year-old boys. This au- 
thor also reported (1945) that sixth-grade 
girls are annoyed by more factors than 
boys of the same age, and react to a greater 
degree than boys do to these annoyances. 
Clear supporting data with significance 
tests are not provided. On the other hand, 
Kohn (1937), using the X-O test as re- 
vised in 1933, found no sex differences in 
an orphanage high school population of 
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149 boys and 118 girls. There may, of 
course, be some selective factors in the 
orphanage population aecounting for this 
exception to the general trend.  Pintner 
and Lev (1940) report boys more prone 
than girls to worry about social and per- 
sonal inadequacy. These authors admin- 
istered an inventory of 53 worry items to 
270 boys and 270 girls in grades 5 and 6. 
Some of the differences reported are so 
unexpeeted as to suggest that errors may 
have occurred in data tabulation or else 
that the boys' responses were inspired by 
a sense of humor. For example, these 
boys of 11 and 12 years are reported as 
worrying more than girls about “being late 
for supper" (CR = 431), “not having a 
pretty home” (CR = 2.67), and “getting 
married” (CR = 2.44). 

In their analysis of sex differences in 
responses to individual items of the M-F 
test Terman and Miles (1936) summar- 
ized data from 550 subjects on anger, fear, 
disgust, and pity. The subjects included 
250 in the seventh grade, 200 in the elev- 
enth grade, and 100 college students. The 
inventory called for a rating of degree of 
emotion aroused in the subject by each of 
34 situations for anger, 40 for fear, 36 for 
disgust, and 28 for pity. In all three 
populations and for all four types of emo- 
tion, the responses of girls indicated 
greater affectivity than those of boys. 
However, for a given emotion the direction 
of sex difference varied according to the 
specific situation presented. Whether the 
emotion in question be anger, fear, disgust, 
or pity, the items that have low affectivity 
thresholds for boys are largely different 
from those that have low thresholds for 

: girls. These qualitative differences, too 
"numerous to review here, are psychologi- 
cally more interesting than the quantitative 

, differences. 
The preponderance of evidence from 
“personality inventories thus indicates some- 


what greater emotionality for females. The 
amount of sex difference varies from test 
to test but even when small or nonsig- 
nificant is almost invariably in one direc- 
tion. At the same time caution is neces- 
sary in the interpretation of pencil-and- 
paper tests of emotionality. We cannot 
be sure that boys and girls are equally 
willing to confess their emotional reactions 
or that the individual questions in a per- 
sonality inventory carry always the same 
meaning for the sexes. The fact that much 
larger score differences show up for adoles- 
cents than for younger children is con- 
sistent with the interpretation that boys 
and girls gradually become aware of what 
it is acceptable for them to admit. How- 
ever, a study by Darley (1937) indicated 
that the greater emotionality shown by 
females may not be spurious. When col- 
lege students who had been given tests of 
maladjustment were clinically interviewed 
by two experienced counselors, it was found 
that the excess of maladjustment among 
women as compared with men was more 
marked in the clinical diagnoses than in 
the test scores. The fact that evidence 
on children obtained from nonquestion- 
naire methods points in the same direction 
is likewise important. 

A word of caution is also in order with 
regard to the common use of the term 
“emotionality” as synonymous with neu- 
roticism. Even if we assume that the 
subject who seores high on the usual psy- 
choneurotie inventory is properly described 
as psychoneurotic or as emotionally un- 
stable, it does not follow, as Landis, Zubin, 
and Katz (1935) have pointed out, that 
the extremely low-scoring subject is emo- 
tionally stable. He may be, but there is 
a chance that his hypo-emotionality is in- 
dicative of a schizophrenic tendency. 

In attempting to get away from the dif- 
ficulties inherent in work with personality 
inventories, much use is being made of 
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the so-called projective methods. So far 
investigations of sex differences by means 
of the Rorschach test have produced very 
little in the way of tangible results. Hertz 
(1942) and Hertz and Baker (1943), after 
analyzing the records of 41 boys and 35 
girls who were given the test at 12 and 
again at 15, have reported that the girls 
at both ages show more movement re- 
sponses than boys, and that at the 15-year 
level they are also higher in primary C 
(color predominant over form as a deter- 
"minant). These differences point toward 
slightly more introversion and instability 
in girls than in boys, but both the differ- 
ences and the groups on which they are 
based are far from large. Furthermore, 
the samples seem not to be very repre- 
sentative of the adolescent population. A 
more satisfactory study from the stand- 
point of numbers and representativeness 
is that of McFate and Orr (1949), who 
have tabulated results from the analysis 
of 669 Rorschach protocols from 194 adol- 
escents in the California Guidance Study. 
They too show girls to be more responsive 
than boys on the Rorschach, both quanti- 
tatively and qualitatively, Girls make 
more use of the color variables, a finding 
which would seem to fit in with evidence 
from other sources that emotionality and 
social responsiveness are feminine traits. 
The fact that boys are higher on scores 
ordinarily considered anxiety indicators is 
not so easily explained, since other types 
of study have shown girls more anxious 
than boys. Stavrianos (1942) and Rose 
and Stavrianos (1943) have reported on 
younger children, aged 5 to 11, but the 
data are inadequate to warrant any con- 
clusions. Samples for the separate age 
groups are too small, important variables 
such as IQ are uncontrolled, and no sig- 
nificance tests or variability data are given. 
Further research is obviously needed. 


Children’s fears have been investigated 
both by verbal reports and by observa- 
tional techniques. In general, girls seem 
to be more fearful than boys at all ages. 
We have mentioned that Terman and Miles 
found that girls were higher than boys on 
the “fears” section of their M-F test. 
Pintner and Brunschwig (1937) questioned 
159 deaf and 345 hearing children of ages 
12 to 15 regarding 39 fear situations. Girls 
of both groups reported more fears than 
did the boys (CR = 6.15 for the deaf, 4.53 
for the hearing group). Pratt (1945), who 
asked 570 rural children in groups from 
kindergarten to eighth grade to list fears, 
found that girls listed significantly more 
than boys. Jersild, Markey, and Jersild 
(1933) and Jersild and Holmes (1935) re- 
ported interviews with 400 children, 25 of 
each sex at each age from 5 to 12 inclu- 
sive. Twice as many boys as girls reported 
no fears, and the girls reported a larger 
number of different fears. In teachers’ rat- 
ings secured by Wickman (1928) for more 
than 1600 school children the girls were 
more often reported as showing oversensi- 
tive and fear behavior. Kimmins (1920, 
1931, 1937) had 6000 London children, ages 
5 to 18, report the last dream they could 
remember. In the range from 8 to 14 years 
more fear dreams were reported for boys 
(19 per cent) than for girls (16 per cent). 
After 14, fears decreased with boys and 
increased with girls. Little statistical treat- 
ment was presented, so that it is impos- 
sible to determine whether these results con- 
tradiet those obtained by other methods. 

Sex differences in fear responses have 
been reported at the nursery school level. 
Jersild and Holmes (1935) presented fear 
situations in the laboratory to 57 boys and 
48 girls aged 2 to 5 years. Mean fear 
scores were higher for girls than for boys 
(CR = 2.58), and when 29 sex pairs were 
matched for age the difference was even 
greater (CR = 3.29). Parental records of 
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children's fear responses, as reported in the 
same monograph, showed very little differ- 
ence in number of fears for boys and girls, 
the averages being 4.9 and 5.2 respectively. 
There were marked differences in what con- 
stitutes a fear situation. Boys were more 
afraid of kinesthetic catastrophe; girls were 
more afraid of strangers and of social mis- 
haps. These differences may be related to 
the greater muscular activity of boys and 
the greater social concern of girls. Hatt- 
wick (1937) had three independent judges 
record behavior tendencies of 300 nursery 
school children of each sex, aged 2 to 444 
years. Girls were reported oftener than 
boys in several categories related to fear. 
The ones showing the highest statistical sig- 
nificance were “Stays near adult” (CR = 
4.50) and “Avoids play” (CR = 1.97). 
Another source of data on emotional dif- 
ferences between the sexes has been the 
observation of various nervous habits in 
children. Wechsler (1931) reported on the 
incidence of nail-biting among 3000 New 
York children ranging in age from less than 
3 years to 18 years. Before 11 years, the 
sex differences were small and inconsistent; 
from 11 to 13 the incidence was reliably 
higher among girls; but for ages after 13 
it was reliably higher for boys. Wechsler’s 
method of determining presence of nail- 
biting by a quick glance at the child’s 
hand has been criticized by Olson (1936) 
as inaccurate. Billig (1941) found slightly 
more nail-biters among girls than among 
boys in the intermediate grades, but gives 
no statistical significance tests. Michaels 
and Goodman (1934) reported data on enu- 
resis and “other neuropathic traits” for 255 
boys and 220 girls, ages 6 to 16, who at- 
tended a summer camp. The information 
was obtained partly from parents and partly 
from the subjects themselves by observa- 
tion and questioning. The tabulated per- 
centages were found for various conditions. 


1093 

Boys Girls 
Enuresis after age 3 26.1 — 23.4 
"Thumb-sucking 17.6 34.1 
Nail-biting 457 57.1 
Speech impediment 23.3 17.0 
Tantrums 128 16.1 
Sleep disturbances 16.1 22.0 
Fears 311 587 


The only reliable differences here are the 
excess of girls with a history of thumb- 
sucking, nail-biting and fears. 

Olson (1929) has made one of the most 
valuable studies of nervous habits in nor- 
mal children. His subjects were 225 boys 
and 242 girls in grades 1 to 6 and 169 
children in grades 7 and 8, each of whom 
was observed during 20 five-minutes peri- 
ods. The main eategories of nervous habits 
observed gave the following frequencies, in 
percentages (for 221 boys and 238 girls in 
the first six grades). 


Diff. 
Boys Girls PE Diff. 

Oral 47 60 4.1 
Nasal 28 27 s 
Hirsutal 17 28 4.2 
Ocular 11 19 3.5 
Aural 13 8 —2.5 
Genital 5 3 =1.7 


Terman et al. (1925) obtained data from 
parents, teachers, and medical examinations 
regarding various nervous conditions in a 
gifted population of nearly 600, ages 5 to 
13. Parents reported 10 per cent of boys 
and 13 per cent of girls as having “marked 
fears.” Teachers reported “excessive timid- 
ity” for 4.9 per cent of boys and 10.5 per 
cent of girls and “tendency to worry” for 
9 per cent of boys and 12 per cent of 
girls. The medical records of these sub- 
jects showed enuresis still present with 20 
boys but with only 5 girls. Cummings 
(1944) analyzed observations made by 
teachers of 239 children in school, aged 2 
to 7. Symptoms of emotional difficulties 
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were in this group more frequent in boys, 
the greatest differences being for daydream- 
ing, eruelty, aggressiveness, obstinaey, and 
disturbed sleep. Girls were slightly but not 
reliably more fearful. The nature of the 
emotional symptoms observed in this study 
may partially explain why its findings dif- 
fer from many of the others, since they 
include aggressive behavior of various kinds. 
Blatz and Ringland (1935) have reported 

a time-sampling study of “tics,” a term 
used by them to include such a wide va- 
riety of habits and mannerisms as to in- 
volve practically all the children in a nor- 
mal group. The subjects were 30 boys and 
31 girls enrolled in nursery school, kinder- 
garten, and first grade. The mean number 
of positive notations per child was some- 
what higher for girls. Koch (1935) made 
time-sample observations of nervous habits 
of 21 boys and 25 girls attending nursery 
school. Her data were secured in 400 half- 

minute periods distributed over 8 months. 
'The only reliable sex difference was for 

the hirsutal-caputal eategory, for which the 

average number observed per child was 1.8 

for boys and 8.6 for girls. Brackett (1934) 

recorded time-sampling observations of ery- 

ing for 17 boys and 12 girls aged 18 to 

48 months, The samples are too small to 

yield reliable sex differences, but there is 

a trend toward more crying by girls (CR = 

1.1). Macfarlane (1938) reported the inci- 

dence of various forms of special behaviors 

for 60 boys and 60 girls observed at each 

of the following ages (months): 21, 24, 30, 
36, 42, 48, 54, and 60. Nail-biting, thumb- 
sucking, and jealous behavior showed “a 
small but consistently higher incidence in 
girls,” However, the N’s are quite small 
for the separate categories. On total of 
extreme behaviors studied there was no ap- 
preciable sex difference. Among the 600 
nursery subjects studied by Hattwiek (1937) 
the following nervous tendencies were un- 
related to sex: enuresis, nail-biting, chew- 


ing objects, playing with fingers, picking 
nose, twitching, holding body tense. Kunst 
(1948), who made observations on 143 in- 
fants in an orphanage, reports more thumb- 
sucking for boys than for girls. 

Michaels and Goodman (1939) summa- 
rized ease-history data on enuresis beyond 
age 3 for 500 male and 500 female pa- 
tients in a state psychopathie hospital. In 
the 193 case histories that were positive, 
56.5 per cent were of males and 43.5 per 
cent were of females, a reliable difference. 
In 122 cases with whom enuresis persisted 
after 10 years, 61.5 per cent were males 
and 38.5 per cent females. 

Although there is some disagreement from 
study to study, if we lump together the 
numerous kinds of behavior known as nerv- 
ous habits, it appears that the total inci- 
dence of such behavior is probably higher 
with girls. For enuresis, however, and per- 
haps one or two other categories it is 
higher with boys. Unfortunately we do 
not know enough about the interrelation- 
ships of the variables in question to inter- 
pret these findings. The fact that they 
are commonly classed together under a sin- 
gle label is no guarantee that they have 
the same significance for personality devel- 
opment. It is possible, for example, that 
enuresis is more of an aggressive attack on 
a frustrating environment than a simple in- 
dication of tension like nail-biting. A factor 
analysis of time-sampling records might help 
to clarify the pattern. 

There have been a few studies of sex 
differences in emotional tendencies which 
are difficult to classify under any of the 
main topics discussed above. Chrysanthis 
(1946) questioned 1418 pupils, aged 12 to 
18, as to length and depth of sleep, con- 
dition after sleeping, and frequency of 
dreaming, He reported that females dream 
more frequently and sleep more lightly, 
but no supporting data were given in the 
available abstract of the paper. Abel 
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(1941), using a modified Zeigarnik pro- 
cedure in which recall was compared for 
completed and uncompleted tasks, found 
that girls recalled significantly more in- 
completed activities than did boys, which 
would seem to indicate a higher degree 
of some sort of tension, Child (1946) ex- 
posed 298 boys and 305 girls in the first 
seven grades to an experimental situation 
which gave them an opportunity to choose 
between a piece of candy easy to obtain 
and one difficult to obtain. There was 
a significant tendency for boys to exceed 
girls in the choice of the more distant 
goal. Motivations involved seem to have 
been drive for achievement, anxiety about 
being considered lazy, and drive for fun 
in exercise. 

We may summarize the work on emo- 
tional responses as a whole by saying that 
there is fairly clear evidence from a variety 
of sources that a sex difference exists, 
that it is in the direction of greater emo- 
tional instability in girls, and that differ- 
ences are identifiable even in the nursery 
school period. There are still a number 
of unexplained exceptions to the general 
trends, 

Social Attitudes and Behavior. It is 
a common belief that one of the character- 
istically feminine traits is an absorbing 
interest in persons and personal relation- 
ships. That in fact a sex difference exists 
in this respect is indicated by data from 
subjects over a wide range of ages. It 
should be noted, however, that social in- 
terest and social participation are by no 
means the same variable. A number of 
researches suggest that the female shows 
more sociality, in the sense of social de- 
sire, but that introvertive tendencies and 
inferiority feelings often inhibit her social 
participation. 

We have already seen that the greater 
social interests of girls appear in their play 
activities, in the books they read, and in 


their occupational preferences, Terman’s 
(1925) sociability ratings of both gifted 
and unselected children, based on prefer- 
ence for social versus nonsocial plays and 
games, averaged higher for girls than for 
boys at every age. Wyman’s (1925) word- 
association test used with these same sub- 
jects as a measure of interests also showed 
girls consistently above boys in social in- 
terest and as consistently below them in 
activity interest. 

Symonds (1936) had 784 boys and 857 
girls in junior and senior high schools rank 
15 “major areas of life concern” according 
to their interest in reading about or dis- 
cussing them, The largest sex difference 
was on personal attractiveness, which had 
a mean rank order of 5.4 for girls as com- 
pared with 8.1 for boys. Manners and get- 
ting along with others were also ranked 
somewhat higher by girls. All these dif- 
ferences indicate greater social interests 
among girls. 

Terman and Miles (1936) found much 
evidenee of the greater social orientation 
of girls among 550 subjects at the seventh 
grade, high school, and college levels. From 
their analysis of sex differences on M-F test 
items it appears that situations which in- 
volve attack on social self-feelings are al- 
most the only field in which girls report 
more anger than boys. They are more 
angry at “being socially slighted,” “hearing 
friends unjustly abused,” “seeing boys 
make fun of old people,” “seeing someone 
laugh when a blind man runs into an ob- 
stacle," or “seeing a person treated un- 
fairly because of his race.” The items ex- 
pressing care for personal appearance and 
liking for social gatherings all carried femi- 
nine weights in the scoring of this test. 

The greater sociality of girls is evi- 
denced even in their dreams. Cason’s study 
(1935) of some 200 subjects ranging in age 
from S8 years to adulthood showed that 
girls more than boys dream of home, fam- 
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ily, and other persons. Schubert and Wag- 
ner (1936) found that among 355 high 
school seniors 62.6 per cent of girls as 
against 30 per cent of boys reported dreams 
about members of the family or about dead 
people. For 517 younger children, chiefly 
4 to 12 years, Foster and Anderson (1936) 
reported 24,5 per cent of girls but only 9.8 
per cent of boys having dreams of strange 
or bad people. 

Interviews with 666 children, aged 5 to 
12, by Jersild, Markey, and Jersild (1933) 
showed 12 per cent of "first" wishes by 
girls to concern siblings, companions, or 
friends, a8 against 3 per cent of wishes by 
the boys, Questioned regarding the best 
thing that ever happened to them, 149 
per cent of girls as against 8.3 per cent of 
boys mentioned such things as parental re- 
lationships and other human contacts, Re- 
garding the worst thing that ever happened 
to them, 15.6 per cent of girls and 8.0 per 
cent of boys mentioned people or unde- 
sirable traits of people, Asked what they 
liked best, 31 per cent of girls and 23 per 
cent of boys replied in terms of people or 
associations with people. 

Davis (1932) had mothers of children 
aged 3 to 12 record 50 consecutive questions 
asked in the parental presence by 30 boys 
and 34 girls, Girls asked more questions 
on social relations (CR = 3.04), boys on 
causal explanation (CR = 3.07). 

Orgel and Tuckman (1935) found that 
among 235 boys and 75 girls in a Hebrew 
orphanage 39.1 per cent of boys’ nicknames 
and only 6.7 per cent of girls’ are based 
upon some physical peculiarity or defect, 
whereas affectionate forms of nicknames 
account for 32 per cent of those given to 
girls as against 3.8 per cent of those given 
to boys. That is, in bestowing nicknames 
girls manifest more social sensitivity and 
more personal affection. 

Jealousy is one indication of the value an 
individual attaches to given social relation- 


ships, and studies of jealousy all show that 
it is more prevalent among girls than 
among boys, S. Foster (1927) and Sewall 
(1930) found this to be the case with pre- 
school children. Ross (1931) reported that 
in an older group, aged 6 to 11 years, sib- 
ling jealousy was much more common 
among girls (17 per cent, as compared to 
11 per cent for boys). 

The fact that gifted subjects (Burks, 
Jensen, and Terman, 1930) showed no ap- 
preciable sex difference on the Moss test 
of social intelligence is probably attribut- 
able to the inadequacy of the test, for 
Butler’s study (1934) of 1600 subjects in 
grades 8 to 12 showed that girls greatly 
exceed boys in knowledge of matters having 
to do with family relationships and social 
adjustments, MeNiel (1944) tested high 
school freshmen and seniors on understand- 
ing of factors underlying behavior. All 
comparisons showed girls significantly su- 
perior to boys. 

Sex differences in  sociality have been 
noted at a very early age. Thus Berne 
(1930), using a rating-seale technique with 
82 nursery school children, found that girls 
show more responsibility for others, more 
social conformance, and more motherly be- 
havior than do boys. Hiibsch and Rein- 
inger (1931) reported that, among kinder- 
garten children in Vienna, boys were more 
concerned with things, girls with personal 
relationships, 

Spontaneous Social Groupings. There 
have been a number of studies attempting 
to find out what boys and girls actually do 
in social situations, Wellman (1926) made 
observations of the free groupings of 27 
boys and 27 girls in a high school popula- 
tion of 113. She found that boys at this 
age seek a much wider range of companions 
than do girls. The mean number of com- 
panions was 22.2 for the boys as compared 
with 16.5 for the girls. Campbell (1939) 
also showed by means of a modified “guess- 
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who" technique that boys' social relations 
are less rigidly struetured than those of 
girls, In the ninth-grade group of 75 girls 
and 77 boys on whieh his results are based 
boys associated with more persons than 
girls, and girls were more given to clique 
association and more prone than boys to 
mention unfavorably an acquaintance out- 
side the inner circle. Burks, Jensen, and 
Terman (1930) reported that at high school 
age gifted boys often than gifted girls have 
no close chums, 

Adolescent crushes have been studied by 
Hurlock and Klein (1934), Their subjects 
included 148 boys and 202 girls in the high 
school, and 54 men and 155 women who 
were teachers or counselors. The data se- 
cured were memory reports elicited by a 
questionnaire. More females than males re- 
ported having experienced one or more 
crushes (86.0 vs, 71.0 per cent), Nearly 
all the homosexual crushes were reported 
by girls, 

Tuddenham (1951, 1952) has studied 
characteristics related to popularity in 
first-, third-, and fifth-grade children. by 
means of a guess-who technique similar to 
that used by Tryon (1939) with seventh 
and ninth graders, His subjects were 1437 
children from 42 classrooms in Berkeley 
elementary schools, While all good traits 
included in the test were positively corre- 
lated with popularity, giving rise to a large 
general factor particularly at the first-grade 
level, among the older age groups the elus- 
ter of traits including “real boy,” “leader,” 
“good at games,” and “takes chances” be- 
comes more closely related to popularity 
for boys, and the cluster including "quiet," 
“not a show-off,” “not quarrelsome," and 
“doesn’t fight” becomes more closely re- 
lated to popularity for girls, Girls are 
rated significantly higher than boys on all 
good traits, but the sex difference narrows 
with age. 


A series of sociometrie studies by Bonney 
(19424, 1942b, 1944) have been concerned 
with popularity and social acceptance 
among second-, third-, and fourth-grade 
children. Girls seem to outrank boys con- 
sistently in social success, They are chosen 
more frequently in the various choosing 
situations and get higher scores for “mu- 
tuality of friendship,” 

Nursery school studies have been con- 
cerned with social success and breadth of 
social contacts among boys and girls and 
also with the relative participation in uni- 
sexual and bisexual groupings. One of the 
early studies was by Chevaleva-Janovskaja 
(1927), who analyzed 888 playground 
groupings of 276 children, aged 3 to 8 years, 
in Odessa, She reported greater participa- 
tion in social groups by boys than by girls 
and a preponderance of unisexual as com- 
pared with bisexual groupings among the 
preschool children. At a later age range 
girls were found in bisexual groupings more 
often than in unisexual (56.84 vs, 43.16 
per cent). Challman (1932) recorded 7248 
social groupings among 17 boys and 16 girls 
attending nursery school, Girls showed a 
trend toward more social participation and 
higher friendship scores than boys. Green's 
(19332) time-sampling study of friendships 
and quarrels among 21 boys and 19 girls in 
a nursery school indicated that girls make 
more social contacts than boys in terms of 
number of children played with, and that 
unisex groups predominate. 

Another time-sampling study of social be- 
havior at the preschool level was made by 
Parten (1933). Her subjects were 19 boys 
and 15 girls who afforded 781 groupings for 
an analysis, Two-thirds of the two-child 
groups are unisexual. When the data 
were treated so as to show the five favorite 
playmates of each child, it was found that 
81 per cent of girls’ favorites were girls, 
whereas only 62 per cent of boys’ favorites 
were boys. The most-favored playmate of 
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each girl was in every case of the same sex, 
whereas this was true for only 12 of the 
19 boys. This fits in with Bonney's finding 
that girls score higher in social acceptance 
in the early grades. 

What these results would seem to show 
when we put them together is that girls 
have an advantage in breadth of social 
contacts at the preschool and primary grade 
level that they lose to boys by the time 
adolescence is reached. A few studies throw 
some light on the process of attitude change 
through which this comes about. S. Smith 
(1939) had 1600 children, including 100 of 
each sex from 8 to 15, express by a vote 
whether given traits were more characteris- 
tic of boys or girls. The age comparisons 
indicated that boys’ opinions of themselves 
became relatively more favorable with age, 
girls’ opinions of themselves relatively less 
favorable. Conversely, with inereasing age 
boys had a relatively poorer opinion of 
girls, whereas girls had a better opinion of 
boys. 

Kuhlen and Lee (1943) studied 700 chil- 
dren in grades 6, 9, and 12 by guess-who 
and sociometric techniques. There were at 
all ages the sex differences one would ex- 
pect to find on the items “restless” “talk- 
ative,” “active,” "attention-seeking," “en- 
joys fights,” and “enjoys jokes” (boys 
higher than girls), and “acts older” (girls 
higher). But the more interesting finding 
was that, with changes in age, boys were 
more frequently mentioned as “liking oppo- 
site sex,” “enjoying jokes on self,” “being 
popular,” “being willing to take a chance,” 
and “being enthusiastic.” It appears that 
during this period boys gradually take over 
the social initiative. Tschechtelin (1945), 
who administered a 22-trait personality 
scale to 1542 children and to 485 teachers 
in 140 classes representing all types of In- 
diana schools, showed that, while girls’ self- 
ratings were much more favorable than 
those of boys when compared with teacher 


and classmate ratings, there was a marked 
trend for the boys’ self-ratings to become 
higher from grade to grade over the 5-year 
interval covered (grades 4 to 8). 

Character and Reputation. It is part of 
the traditional beliefs with regard to sex 
differences that females are superior to 
males in various moral qualities. Evidence 
from the previous section that girls are 
more social in their outlook and more inter- 
ested in the approval of those around them 
might furnish some basis for such a differ- 
ence. There have been a few large-scale re- 
search studies in this area. Terman et al. 
(1925) gave a battery of seven character 
tests to the gifted and control children, 
aged 7 to 14, whom he studied. It in- 
cluded two tests of overstatement, two tests 
of questionable interests, a test of honesty, 
and a test of emotional stability. The first 
five were taken from a battery devised by 
Raubenheimer (1925), the last two from 
Cady’s battery (1923). Only three of the 
seven tests were of the performance type: 
the two overstatement tests und the test of 
honesty. The other four were indirect 
measures, although they were shown to dif- 
ferentiate between delinquent and nonde- 
linquent groups. Boys in both gifted and 
control groups made worse scores than 
girls on five of the seven tests. Those 
which were clearly significant in this direc- 
tion for the gifted group were “overstate- 
ment B" (CR = 3.33), “questionable in- 
terests: book preferences” (CR = 2.52), 
“questionable interests: character prefer- 
ences” (CR = 3.06), and “social attitudes” 
(CR = 4.73). In the control group boys 
were significantly lower only on social atti- 
tudes (CR — 3.88) although all differences 
were in the same direction. Girls in both 
groups made somewhat worse seores in the 
performance test of honesty, but in neither 
group was the difference statistically sig- 
nificant. There was no difference in emo- 
tional stability. On weighted total score 
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for all seven tests, girls were significantly 
superior (CR — 3.33 for gifted, 3.07 for 
control). 

The most extensive data on sex differ- 
ences in eharaeter tests are those reported 
by Hartshorne and May (1928). Their 
tests were for the most part direct meas- 
ures (performance tests) of “good” and 
“bad” behavior. They include numerous 
tests of deception, of service and coopera- 
tion, of persistence and self-control, and of 
moral knowledge. Deception tests included 
such things as grading papers wrongly, an- 
swering items after time was called, peep- 
ing when eyes are supposed to be shut, ex- 
aggerating scores on athletic contests, ete, 
In all but one of eight deception tests, a 
larger proportion of girls than of b 
cumbed to the temptation. Clearly s 
cant sex differences were obtained for grad- 
ing papers at home (CR = 6.10), peeping 
when eyes were supposed to be shut (CR = 
3.41), peeping in a social game (CR = 
4.69), and denying types of deception of 
which they had been guilty (CR = 349). 
There is evidence also that boys behaved 
more consistently from test to test than 
did the girls, which is interpreted by the 
authors as indicating that boys are better 
integrated than girls in this area of con- 
duct. 

Hartshorne, May, and Maller (1929) 
found sex differences in the opposite direc- 
tion in their study of cooperative behavior 
and persistence at tasks. Five tests of co- 
operation were given to approximately 400 
subjects of each sex in grades 5 to 8. In 
three of the tests subjects were allowed to 
choose between keeping and sharing pro- 
ceeds earned or things given them. An- 
other allowed a choice between doing or not 
doing tasks for the benefit of hospital chil- 
dren. The fifth tested “endurance in co- 
operation” by having the subject work at 
a speed task 12 minutes for himself and a 
second 12 minutes for his class. The re- 


sults showed the girls significantly more 
cooperative in three tests. On the other 
two tests the boys were slightly more co- 
operative but the difference was not reli- 
able. On total score for the five tests, girls 
were superior to boys, with a critical ratio 
(1.9) which almost meets accepted stand- 
ards of statistical significance. 

Persistence was measured in the same 
population by three types of tests. In one 
test stories were read to the subject as far 
as the climax, at which point the climax, 
in a form very difficult to decipher, was 
given the child to read. The subject could 
either persist in reading the climax or go 
on to a new story. In a second test the 
subject was given two puzzles at the same 
time and was told which to begin with. 
Score was time spent on the first before 
giving up and turning to the other. In one 
experiment both puzzles were of the me- 
chanical variety; in another they were 
magic squares, As a third test of per- 
sistence the authors used the scores earned 
in the “endurance of cooperation” already 
described. In this set of tests also the 
mean for girls was a little higher (CR = 
1:4); 

Inhibition (or self-control) was meas- 
ured in the same populations by four tests: 
“picture inhibition,” “puzzle manipulation,” 
“safe manipulation,” and “story inhibition.” 
All these involved work tasks for the sub- 
ject to do in the presence of interesting dis- 
tractions. On every test the girls showed 
greater self-control (CR’s ranging from 2.6 
to 5.5). 

One of the most interesting findings in 
this group of studies was that, for every- 
thing except the inhibition battery, there 
was much more difference in the reputa- 
tions of boys and girls with respect to the 
character qualities being measured than 
there was in their performance on the tests. 
Reputation scores were obtained from guess- 
who ratings and a check list filled out by 
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teachers. On cooperation, where the eriti- 
cal ratio for the battery of tests was 1.9, the 
critical ratio for reputation scores was 7.9. 
Ratings by teachers and by the children 
themselves showed the same trend. On 
persistence, where the critical ratio for the 
test battery was 1.7, it was 7.6 for the repu- 
tation scores. On inhibition, the critical 
ratio for reputation was 5.0, which was al- 
most exactly the same as the one for per- 
formance, It would seem that perhaps fe- 
males get credit for more moral superiority 
than they actually possess. 

There have been a number of other stud- 
ies of persistence, but the results are con- 
flieting and confusing, largely because the 
low intercorrelations between various tests 
designed to measure persistence throw 
doubt on whether there is a general factor 
corresponding to the trait name. A sub- 
ject’s score on any one test depends upon 
the specific nature of the activity involved, 
on the appeal it has for him, and on the 
manner in which the task is set. The 
reader who wishes to examine detailed re- 
sults is referred to studies by Ryans (1939), 
Chapman (1924), Cushing (1929), Pinard 
(1932), Shacter (1933), R. B. Cattell 
(1935), and Wolf (1938). 

'The character test data in general indi- 
cate that, although sex differences vary ac- 
cording to the specific situation a test in- 
volves, there is a tendency for boys to 
cheat less than girls and for girls to exceed 
boys in tests of self-control, persistence, 
cooperativeness, moral knowledge, and 
moral opinions. 

Level of Aspiration. One study by Wal- 
ter and Marzolf (1951) has compared boys 
and girls on level of aspiration as measured 
by the Rotter aspiration board. The sub- 
jeets were 10 boys and 10 girls selected at 
random from each of five grades, the fourth, 
sixth, eighth, tenth, and twelfth. An analy- 
sis of variance showed that the only signifi- 

eant differences in goal diserepaney scores 


were those associated with sex, Girls at all 
grade levels tended to set lower standards 
for themselves. 


Physiological and Cultural. Factors in 
Ser Differences 


A complete understanding of sex differ- 
ences involves evaluation of the factors 
producing them. Though no general agree- 
ment has been reached in this area, there 
is some evidence upon which tentative con- 
clusions can be based. 

As has been stated in our first section, 
the sexes differ markedly in their anatomi- 
cal, physiological, and biochemical charac- 
teristics. It seems only reasonable to sup- 
pose that these differences might result in 
psychological predispositions toward some 
kinds of behavior rather than others. In 
addition to the studies previously cited by 
Sheldon (1940), Terman and Miles (1936), 
Gilkinson (1937), Marquis (1940), and 
Sollenberger (1940) indicating that some re- 
lationship between physical and psychologi- 
cal variables exists, the work reported by 
Stone and Barker (1939) is pertinent. They 
gave personality tests to a large population 
of adolescent girls and found reliable dif- 
ferences in the responses of pre-menarcheal 
and post-menarcheal groups of a given 
age. Their data suggest that the menarche 
brings with it behavior tendencies toward 
quieter living and toward feminine interests 
and introverted attitudes. 

There is also, however, considerable evi- 
dence that the cultural environment is 
actually not the same for boys as for girls. 
The social influences to which they are sub- 
jected differ in countless and subtle ways. 
The differential pressures begin early and 
operate continuously. They are omnipres- 
ent in such things as clothing, play activ- 
ities, restrictions of mobility, experience 
with money, home and school discipline, 
parental associations, occupational experi- 
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ence, educational exposures, and innumer- 
able ideals of conduct and life satisfactions. 
Only a few of these things have been given 
any systematic study as yet. 

Parent-Child Relationships.  Freudians 
have given great prominence to this factor, 
but most of the psychoanalytic contribu- 
tions on the problem are beyond the scope 
of a discussion that is concerned primarily 
with objective evidence amenable to statis- 
tical treatment. 

There have been a few studies of parent 
preferences. Simpson (1935) interviewed 
500 children, 50 of each sex at each age 
from 5 to 9 years, each of whom was living 
at home with both parents. The children 
were questioned about the favorite parent 
and were shown pictures of home life which 
elicited responses throwing additional light 
on attitudes toward parents. Preferring 
the mother were 69.6 per cent of boys and 
61.2 per cent of girls. The difference is 
fairly reliable, but a large part of it is 
accounted for by the marked preference of 
5-year-old girls for the father. Greatest 
mother preference was shown by children 
whose mothers worked away from home 
and so had acquired a scarcity value. A 
number of differences in parental treatment 
of the children were brought out in the in- 
terviews. For example, boys were more 
often spanked by fathers, girls by mothers. 
Mott (1937), whose subjects were 67 boys 
and 57 girls, aged 6, found that both boys 
and girls preferred the mother about twice 
as often as the father. Hayward (1935), 
reporting on 180 unselected children, grades 
4 to 9, and 140 delinquent children found 
no tendency to prefer one parent over an- 
other. 

Meltzer (1941, 1943) used a free-associ- 
ation technique to get at the attitudes of 
76 boys and 74 girls, aged 9 to 16, toward 
their parents. The mother tended to be 
preferred by both sexes, but to a larger 
extent by boys than girls. The author 


states thnt the deviation from a healthy 
attitude was more likely to be in a direc- 
tion of overdependence for girls, insecurity 
and rejection for boys, but gives no signifi- 
cance tests to support the generalization. 
An evaluation of the feeling tone of the 
reactions showed that for girls it was more 
pleasant, more emotional, and more accept- 
ant than for boys. Though the data on 
parent preference themselves seem to 
prove very little in any of these studies, 
Meltzer's findings suggest that phenome- 
nologieally there may be considerable dif- 
ferenee in home environment, for boys and 
for girls. 

Several other studies support this gen- 
eralization. Terman (1938) found a num- 
ber of sex differences in the reports given 
by 792 husbands and 792 wives regarding 
their childhood experiences. The women 
reported stronger attachment to the father 
than did the men, more conflict with the 
mother, less childhood punishment, more 
unhappiness in childhood, and more ade- 
quate sex education. Similar differences 
were found in other marital studies (Ter- 
man and Buttenwieser, 1935; Burgess and 
Cottrell, 1939). 

Personal history data and several per- 
sonality test scores reported by Wang 
(1932) for 358 college students (203 men 
and 155 women) gave some evidence of 
sex difference in the correlates of family 
background. Introversion in women was 
associated with lax discipline by the mother 
and with lack of religious training, but 
neither of these relationships was found 
for men. Introversion in men was associ- 
ated with a history of irregular money al- 
lowance, extroversion with regular allow- 
ance or regular earnings. Stagner (1938), 
who used 28 men and 22 women college 
students as subjects in an attempt to 
discover the relationship between attitudes 
toward parents and emotional instability, 
also found that the significant items dif- 
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fered somewhat for the two sexes. A 
Czechoslovakian study by Jurovsky (1948), 
based on ratings made of their relationships 
with their parents by 18- and 19-year-olds 
being given vocational counseling, indicated 
that boys showed poorer relationships than 
girls. 

Gardner’s (1947) study of items checked 
on a questionnaire by fifth- and sixth-grad- 
ers shows boys to be slightly more critical 
than girls of their fathers, although no sig- 
nificance tests are given. Schuell’s (1946, 
1947) questionnaire study of 134 girls and 
156 boys, aged 8 to 14, showed statistically 
significant differences between boys and 
girls in what they had to say about both 
praise and punishment in their homes. In 
interpreting this material, we should re- 
member that it is probably not so im- 
portant whether parents actually treat boys 
and girls differently as whether the chil- 
dren feel that there is such a difference, 
since it is the phenomenological reality 
that shapes the behavior. 

Even in areas of experience provided by 
parents for both boys and girls, the exact 
nature of the experience is likely to differ 
for the sexes, Hanson (1933) found from 
interviews with 39 boys and 59 girls, all 
of whom had an allowance and managed 
their own money, that a larger proportion 
of boys than of girls had had experience 
in borrowing (44 vs. 30 per cent), lending 
(39 vs. 18 per cent), investing (75 vs. 43 
per cent), and buying clothes (53 vs. 29 
per cent). On the other hand, more girls 
than boys kept accounts. 

Newell (1936) studied the effect of ma- 
ternal hostility upon 35 boys and 40 girls 
of ages 4 to 18. Results are compared with 
those from a control grcup of 36 boys and 
46 girls. The author concluded that boys 
are more aggressive if there is consistent 
hostility on the part of one or both par- 
ents, and that girls are submissive if the 
father is protective or ambivalent. These 


conclusions rest on judgments of a rather 
subjective nature and need to be checked 
against more objective evidence. 

Cavan (1932), in his study of 900 junior 
high school children, using the Woodworth 
test of neurotic tendency, found some evi- 
dence that girls suffer more from unsatis- 
faetory home relationships than boys do. 
The answer to the item on which the sub- 
ject answers whether or not he sometimes 
wishes he had never been born seems to 
afford a single index of the neurotie trends 
measured by the whole test. More girls 
than boys answered this affirmatively, and 
the difference between percentages for chil- 
dren from broken and unbroken homes was 
considerably larger for girls. 

Sensitivity to Environment. There is a 
fairly general belief that girls are more 
susceptible to environmental influences in 
general than boys, but the data available 
are somewhat conflicting and do not afford 
any clear check on the hypothesis, Cavan 
(1932) in the study cited above presented 
a little evidence that broken homes have a 
stronger emotional effect on girls than on 
boys. Spencer (1938) investigated men- 
tal conflict among 192 high school students, 
88 boys and 104 girls. Although his 
method of measuring confliet (too compli- 
cated to describe here) yielded higher con- 
flict scores for boys, the scores of girls 
were more closely related to a number of 
environmental variables, including broken 
home, irregular church attendance, and 
being youngest in the family. Engle (1945) 
states that second- and third-grade girls 
suffer more from being members of minor- 
ity groups than boys do, as measured by 
their deviations from the norms on the 
California Test of. Personality, Neither the 
differences nor the critical ratios, however, 
are large enough to carry much weight. 
Keir (1945), reporting on a questionnaire 
given to 108 boys and 135 girls, aged 11 to 
14, from three London schools that had 
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been evaeuated to other places, stated that 
there is a slight but definite tendency for 
girls to pay more attention to people in 
their immediate environment and to show 
more emotionally-toned responses. 

One of the most satisfaetory studies was 
reported by Maddy (1943). He chose as 
subjeets 319 children in sixth grade com- 
ing from professional and semi-skilled oc- 
cupational groups. With this much dif- 
ference in family background, there were 
16.1 IQ points’ difference between the aver- 
ages for the two groups. On the personal- 
ity tests used, the Pintner Aspects of Per- 
sonality and the Pressey X-O, girls from 
the professional families were higher than 
those from the semi-skilled families in 
dominance, extroversion, and emotional 
stability. The boys from the two groups 
differed only in extroversion, The sensed 
social status had evidently affected girls 
more strongly than boys. 

On the other hand, there are several 
studies that do not point in the same direc- 
tion. Terman's (1938) study of 792 mar- 
riages reported separately for husbands and 
wives the relationships between marital 
happiness and a number of variables hav- 
ing to do with family background. Among 
the relationships that approached statisti- 
eal signifieanee there were just as many af- 
fecting husbands more strongly as affect- 
ing wives more strongly, and there were à 
number of variables showing no husband- 
wife difference at all. 

In Germany, Busemann and Harders 
(1932) compared the school grades of 473 
children of unemployed parents with the 
grades of 1154 whose fathers were fully 
employed. Although the authors con- 
cluded that girls suffers more effect than 
boys from parental unemployment, actu- 
ally their data showed that this sex differ- 
ence is unreliably small and that it disap- 
pears altogether when the comparison is 
made separately for three occupational 


classes. Springer (1938) gave the Brown 
personality inventory to 327 slum children 
and to 473 children of a good district, aged 
9 to 15 years. There was no evidence from 
the sex differences in adjustment scores in 
the two environments to show that life in 
a slum district affects one sex more than 
the other. The adjustment scores reported 
by Pintner (1940) for 1400 children who 
were hard of hearing and for a comparable 
group of normal children indicated that 
hearing loss affects the adjustment of boys 
more than that of girls. 

It seems, thus, that the broad generaliza- 
tion that girls are more sensitive than boys 
to all types of environmental influence re- 
quires some clarification, although the trend 
of the evidence is indeed in the direction 
of greater female sensitivity. 

The Concept of Sex Rôles. It seems pos- 
sible that the effects of both physical and 
cultural factors in producing psychological 
sex differences can best be understood if 
we think in terms of sex rôles as they are 
formulated in any given society and under- 
stood and accepted by the individuals who 
compose it. Physical differences predis- 
pose males toward what are considered 
masculine réles, and females toward what 
are considered feminine róles, but many 
social factors operate at the same time to 
determine exactly what pattern of atti- 
tudes and behavior any given individual 
will accept. 

A few studies have been concerned with 
this problem. Milner (1949) made a 
thorough and intensive study of 30 early 
adolescents of the lower-middle and upper- 
lower social clas She wished to find 
out how róles associated with sex and with 
social status were affecting personality de- 
velopment. The characteristic most typical 
for boys was difficulty in impulse control. 
Most typical for girls was a drive for con- 
formity and the absence of close emotional 
ties. Whether or not an individual showed 
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the typical personality seemed to be re- 
lated to the closeness with which the 
mother approximated the feminine per- 
sonality typical of her social group. 

Rabban (1950) used a larger number of 
subjects, 15 boys and 15 girls at each of 
five age levels: 36, 48, 59, 72, and 102 
months. 'They were divided into two sub- 
groups, one from an upper-middle-elass 
suburban community, the other from a 
working-class industrial area. By a tech- 
nique involving toy choice and questioning 
he attempted to analyze the extent to 
which children in each age, sex, and class 
group were aware of their sex rôles. Not 
much general awareness of sex róle was 
shown at the 3-year level, but it became 
inereasingly apparent at each of the fol- 
lowing ages. Boys were clearer than girls 
as to their sex róles, and the working class 
clearer than the middle class. Middle-class 
girls were the latest to develop the sex-róle 
concepts, 

Sears, Pintler, and Sears (1046) have re- 
ported a well-designed study throwing 
some light on how the sex-róle concepts 
develop. In a standardized projective doll- 
play situation, 3-, 4-, and 5-year-old chil- 
dren were scored for aggression, As in 
previous studies, there was a marked sex 
difference in the total amount of aggression 
shown. The next step was to compare 
aggression scores for children whose fathers 
were at home and children whose fathers 
were away in the Armed Services. The 
girls showed no difference in aggression, 
whether they were from father-present or 
father-absent homes. But the boys from 
the father-present homes were significantly 
more aggressive than the others, Differ- 
ences Were most pronounced in the 3-year- 
olds. These results are compatible with a 
sex-typing hypothesis, and it is diffieult to 
think of any other which would account 
for them, Boys who have fathers at home 


develop by age 3 a concept of masculinity 
permitting a considerable amount of ag- 
gression. Boys whose fathers are absent 
develop the same concept, but more slowly. 
It is in evidence in their behavior by 5 but 
not by 3. Sears (1951) also discusses 
these results. 

The task of evaluating the importance 
of physical and cultural factors has hardly 
been begun. In the abilities area, the sex 
differences probably depend largely on 
whatever cultural factors are now deter- 
mining sex róles. The fact that most of 
the special abilities investigated do not 
differentiate the sexes at the earlier age 
levels, and that they are so closely related 
to interest differences, would seem to sup- 
port such a conclusion. In the area of 
motivational and personality traits, the 
relationships are considerably more ob- 
scure, Most of these differences show up 
at a very early age. Many of them, like 
activity interests and aggressiveness, are 
characteristics that could easily be related 
to physical and hormonal factors. But it 
is unlikely that any one of them is de- 
termined by physical factors alone. If 
sex-typing can be shown as early as the 
age of 3 and in a trait like aggressiveness, 
as the Sears study seems to indicate, there 
is certainly reason to expect it to operate 
in connection with most other character- 
istics. The unraveling of these relation- 
ships is a task for the future—an important 
task, since a large part of any individual’s 
total adjustment and life efficiency depends 
upon an adequate understanding of the 
possibilities and limitations which his sex 
brings with it, 
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CHAPTER 18 


PSYCHOPATHOLOGY OF CHILDHOOD 
CLEMENS E. BENDA 


MENTAL DEFICIENCY 
Marginal Forms of Mental Inadequacy 


Definitions. In any larger sample of a 
population, a certain percentage of persons 
are unable to compete under equal condi- 
tions with others of the same age and the 
same cultural background because of the 
fact that their mentality is not functioning 
adequately for the task at hand. If such 
mental aberrations occur in adolescents or 
adults who have functioned adequately up 
to the time of their illness, we speak of 
mental “illness,” a psychoneurosis or psy- 
chosis, according to the severity of the dis- 
order and its character., The official defi- 
nition of mental illness or “insanity” is: 


a condition which renders the affected per- 
son unfit to enjoy liberty of action because 
of the unreliability of his behavior with 
concomitant danger to himself and others. 
[Dorland, 1942.] 


Though it may be difficult to determine in 
an individual case whether a mental illness 
is present, the situation as a whole is quite 
clear. Everybody realizes also that a men- 
tal illness, even of an emotional character, 
may interfere with the manifestations of 
what is usually called “intelligence.” No- 
body will therefore take the outcome of a 
psychometric examination of intelligence 
done during a mental illness as a true meas- 
ure of the degree of intelligence which had 
been at the disposal of that person under 
normal conditions, and the testing of in- 


telligence does not serve as a means of dif- 
ferential diagnosis between mental illness 
and mental “defects.” 

However, the situation is quite different 
if we deal with children. Interference with 
intellectual performance which we may find 
in children in a variety of disorders of 
mentation has led to the concept of “mental 
deficiency” or “feeble-mindedness,” and it 
has been generally assumed for almost one 
hundred years that a mentally defective 
person is entirely different from a person 
with mental illness or “insanity.” Although 
there is no generally accepted definition of 
mental deficiency, and all regulations deal- 
ing with mental deficiency are state and 
not federal laws, a fairly adequate defini- 
tion of mental deficiency may be formu- 
lated in the following way: 


A mentally defective person is a person 
who is incapable of managing himself and 
his affairs, or being taught to do so, and 
who requires supervision, control, and care 
for his own welfare and the welfare of the 
community. 


If this definition is compared with that of 
mental illness, it is obvious that it does not 
provide an adequate tool to differentiate 
between the two; and, yet, all legal pro- 
visions for the mentally defectives empha- 
size that the provisions do not refer to 
“insane” or mentally ill persons. 
Historically, the emphasis in definitions 
of mental deficiency is placed on an impair- 
ment of “intelligence.” If a mentally dis- 
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turbed person has sufficient intelligence to 
perform within the normal range on Stan- 
ford-Binet intelligence tests, such person is 
considered ill but not mentally defective. 
If, however, the disorder of mentation is 
severe enough to impair the intellectual 
performance to a degree outside the average 
range, the person is usually called mentally 


4 8 12 


mind existing before the age of 18 years, 
whether arising from inherent causes or 
induced by disease or injury. 


Although the use of the term "arrested" 
development seems to offer a useful differ- 
entiation to separate persons with defects 
of mentation from other groups, the term 
“Incomplete” development becomes mean- 


Normal 
Moron 
311Q Imbecile 
4=.251Q 
Idiot 


16 


Ficure 1, Classification of subnormal IQ ratings and corresponding mental ages for adoles- 


cent mental defectives of 16 years and above. 


defective. It is therefore not surprising 
that the vast majority of children and 
young people with any type of mental aber- 
ration are considered “mentally defective,” 
and no further differentiation is offered or 
attempted. 

The English law, which offers a standard 
definition of mental defectiveness based on 
the Report of the Mental Deficiency Com- 
mittee, or the so-called Wood Report, 
reads: 


Mental defectiveness means a condition 
of arrested or incomplete development of 


ingless if we realize that psychoneurotic 
or psychotic conditions are also “fixations” 
or regressions to earlier developmental 
stages and that any lack of maturity is 
aetually an "incomplete development of 
the mind." 

The psychological classification of the 
whole group of mental deficiency uses three 
main categories with the common denomi- 
nator that a defective person has an IQ 
rating below 70, taking a mental age of 16 
as standard level for the adolescent group. 
The demareation between imbecile and idiot 
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is not entirely uniform, and some use an 
IQ rating of 20 as margin, some of 25. As 
to the borderline between imbeciles and 
morons, the line is placed at an IQ level 
of 50, although 45 would be more feasible 
in many instances. 

In America the expressions “feeble-mind- 
edness” and “mental deficiency” are used 
synonymously, whereas in England “feeble- 
mindedness” is reserved for the higher 
grades which in America are called “mo- 
rons.” It seems preferable that “feeble- 
mindedness” be reserved for the “marginal” 
group, or the “moron,” because the appli- 
cation of “feeble-mindedness” to the whole 
field of mental inadequacy implies that we 
deal with quantitative gradations but not 
qualitatively different groups. It has to be 
emphasized that a large percentage of the 
“feeble-minded” or the marginal group are 
completely different from persons with se- 
vere forms of mental deficiency, the 
“idiots” or “imbeciles,” and the two groups 
should be kept strietly separate. 

It is only in the last few years that it has 
been recognized more and more that the 
distinetion between mental deficieney and 
mental illness eannot be maintained unless 
the term “mental deficiency” or feeble- 
mindedness is aetually reserved for the 
marginal groups, who are not patients or 
ill people but persons with an inadequate 
intellectual endowment. As far as the more 
severe degrees of mental inadequaey are 
concerned, an analysis of the group reveals 
that we are dealing with a great variety of 
conditions of defective development or 
diseases of the central nervous system. Al- 
though some of the defects and malforma- 
tions may be relatively stationary, in gen- 
eral there is no true “arrest” of develop- 
ment; and, as long as life proceeds, changes 
take place which are either an improvement 
or a progressive disorganization of the nerv- 
ous system. It is time, therefore, to aban- 
don terms like idiocy or imbeeility as diag- 


nostic definitions and to realize that the 
patients with IQ ratings below 50 are suf- 
fering from a variety of conditions which 
interfere with appropriate mental perform- 
ance. Since in infancy and childhood we 
deal with a period of rapid growth and dif- 
ferentiation, any interference with devel- 
opment leads to changes in organization 
and subsequent differentiation. Moreover, 
the borderline between mental illness on an 
infectious or metabolic basis and those total 
personality disorders which we call schizo- 
phrenia, the character of which is not yet 
entirely clear, is so fluid that from a clinical 
point of view a differentiation cannot be 
maintained, This author has therefore pro- 
posed that the field of psychopathology of 
childhood be considered as the realm of 
developmental disorders of mentation, and 
that each group be considered according to 
its own merits. 

The human personality as a functioning 
unit is constantly engaged in interaction 
with its environment. The behavioral pat- 
terns show different aspects in which motor 
behavior and sensory perception, emotional 
patterns and a rather abstract faculty called 
“intelligence” can theoretically be distin- 
guished. 

It is impossible within the framework of 
this chapter to discuss the definition of in- 
telligence in more detail. Many other chap- 
ters in this book deal with intelligence and 
its measurement. One of the difficulties of 
all definitions of intelligence is that some 
writers consider human intelligence as that 
which distinguishes mankind from the ani- 
mal kingdom; and, although it may be 
agreed that animals reveal manifestations 
of a faculty called “intelligence,” in talking 
about human intelligence investigators em- 
phasize those aspects that distinguish man- 
kind from other creatures. In such a defi- 
nition the ability to judge, to adapt to new 
situations, to learn from experience is usu- 
ally emphasized as a characteristic of hu- 
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man intelligence, although the last item, to 
learn from experience, is granted to ani- 
mals, too. However, if we deal with the 
concept of human intelligence on a more 
modest scale, we use those factors which 
were emphasized by Binet when he estab- 
lished the Binet-Simon test, which is the 
foundation of all later psychometric meas- 
ures. Binet wanted to tap the faculty of 
judgment called “good sense,” “practical 
sense,” “initiative,” and the faculty of 
adapting oneself to circumstances. From 
the viewpoint of psychometric ratings, hu- 
man intelligence ratings can be represented 
on a quantitative scale in which is charted 
the degree of intellect which an individual 
can command at the time of examination. 
As Figure 2 shows, if the mean average in- 
telligence is standardized at 100 the average 
range covers a field of IQ ratings between 
70 and 130, or twice the standard devia- 
tion of 15, with about 2 to 3 per cent of 
test results above and below this range 
within 3 times the standard deviation. It 
is obvious, however, that the number of 
persons who test below 70 is much larger 
than the expected proportion of 2 to 3 per 
cent. The remaining number is composed 
of persons with pathological conditions 
which interfere with human intelligence and 
ereate a variety of aberrations of mental 
performance. However, throughout the 
whole scale of intelligence, mental illness 
may interfere with mentation at any level 
of development, and emotional disorders 
may also influence human behavior at any 
level of intelligence. 

Psychological Ecology. Mental inade- 
quacy involves not only intricate psycholog- 
ical problems which throw light on the com- 
plexity of human intelligence and its devel- 
opmental anomalies but also sociological, ed- 
ucational, and biological problems which de- 
serve attention. As a matter of fact, hu- 
man intelligence cannot be separated from 
its biological and sociological environment, 


and psychological ecology is an important 
science though still in its very beginning. 

The fate of the mentally inadequate per- 
son depends greatly on the type of family 
in which he is born. The inadequate child 
who is the only inferior member in an aver- 
age or superior family is, from the very be- 
ginning, exposed to discrimination as an 
inferior member of the group. Discour- 
agement, contempt, and neglect enter into 
the emotional and mental development from 
early infancy. Unable to respond ade- 
quately to his environment and return af- 
fection and attention with equal currency, 
the inadequate child finds himself exposed 
to early isolation and exclusion. Such a 
child is often a source of embarrassment to 
the other members of the family, who react 
to his presence with shame and may try to 
hide the fact of his existence. Parents. 
lings, and teachers feel that he is “lazy 
“dull,” or lacking “will,” and the child is 
usually treated with impatience. Thus, he 
will develop an inferiority complex and 
will soon slow down in his attempts to cope 
with his environment. Discouragement in 
school will often be so complete that the 
child will not do the things he knows how 
to do, and will remain a nonreader and 
will even lag behind his mental age in 
other subjects. 

The reactions to such an unfavorable sit- 
uation vary with the constitutional charac- 
ter of the individual and the dynamics to 
which he is subjected. Many withdraw 
from contact with their surroundings and 
indulge in excessive daydreaming and fan- 
tasy life. Others struggle to maintain a 
certain amount of self-respect by over- 
activity and social enterprises which are 
often far beyond control. Children of this 
type get into trouble and are sometimes 
caught stealing or participating in “un- 
natural” sexual activities or in other mis- 
demeanors. It has been the custom to 
blame intellectual inadequacy for such be- 
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Standard 
deviations 
15 points 


1Q 


Normal variations of human intelligence 40% 40% 
20% 


Intellectually inadequate group A|B|C 


Neuro- psychiatric disorders 


FicvnE 2. Psychological and psychopathologieal classification of normal and abnormal in- 
telligence scores. 

The normal variations of human intelligence are grouped around a mean of 100, and fall 
into a range +2 times the standard deviations of 15 points. A certain percentage, about 2.5, 
of the total falls within 3 times the standard deviations. Theoretically, the normal intelli- 
gence falls, therefore, in a range between 55 and 145 IQ rating. The range of intelleetually 
inadequate persons with IQ’s between 55 and 70 is composed of three groups: 


A. Normal minus variations within 3 times the standard deviations. 


B. Genetic oligoencephaly. 
C. Aecidental cases, due to trauma, infections, metabolic disorders, or emotional disturb- 


ances. 
The severer forms of mental deficiency, with IQ ratings below a range of 45 to 55, are com- 
posed of neuropsychiatric disorders: 
D. Prenatal developmental disorders. 
E. Traumatic “birth injuries.” 


F. Infectious diseases. 
G. Metabolic disorders; neoplastic malformations; so-called degenerative diseases; and 


psychoses. 
(Taken from C. E. Benda, M. J. Farrell, and C. E. Chipman, The Inadequacy of Present- 
Day Concepts of Mental Deficiency and Mental Illness in Child Psychiatry. Amer. J. 
Psychiat., 107, 721, 1951.) 
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havior patterns, but the psychoanalytical 
study of the emotional development of such 
children clearly indicates that they react 
like the normal child and that their be- 
havior patterns are the product of psycho- 
dynamic factors and not of the fact that 
their judgment and mental ability are lim- 
ited. The final fate of the inadequate mem- 
ber of an average family depends very much 
on the handling and understanding such a 
person encounters. Many end in institu- 
tions or are hidden, usually in inadequate 
home arrangements, in which they lead a 
life far below their capacities. 

The moron from an inferior family, or 
from a family where one or both parents 
are of low mentality, usually has a differ- 
ent life. Not recognized in early infancy 
or childhood, such a child usually grows up 
under unsatisfactory home conditions until 
a social agency finally steps in. The feeble- 
minded mother, unable to manage a family 
that is often too large, neglects the chil- 
dren by giving them inadequate food and 
overlooking early infections. She may at- 
tempt to escape by being promiscuous or 
by leaving the home for many hours of the 
day or night. The father or both parents 
are frequently aleoholic. The father, if not 
feeble-minded himself, may desert the home 
which is beyond his control. The accident 
rate in such families is high: burns from 
water boiling over, open flames, or burning 
houses are frequently found in children from 
these families. Others suffer from severe in- 
fections, chronic running ears, bone in- 
fections, or acute illnesses with involvement 
of the nervous system, which may inerease 
the degree of mental defect. Other children 
suffer from severe nutritional deficiencies in 
infaney, their physieal and mental develop- 
ment being delayed through malnutrition. 
Psychologically, an atmosphere of insecur- 
ity is ereated by neglect of the children, ill- 
ness, death, and accidents. Thus, many 


children of this type are never able to de- 
velop a firm personality structure. 

Lacking physical and psychological moth- 
ering, many of these children become psy- 
chopathic personalities, with severe emo- 
tional disorders lasting over many years, 
with resultant lack of ability to form any 
strong emotional attachments. When 
placed in foster homes through social agen- 
cies, they are not likely to make adequate 
adjustment. Misdemeanors and sexual 
play, taken in stride by real parents with 
regard to their own children, are critically 
judged and condemned in foster children 
and state wards, and foster parents are 
often ready to give up a child who does not 
come up to their expectations or who is not 
easily handled. Moving from home to 
home increases the child's feeling of inse- 
curity, and the possibility of making a sat- 
isfactory community adjustment vanishes. 
When near puberty but often before 10 
years of age, children of this type are found 
engaged in delinquencies and attract atten- 
tion for sexual irregularities. These be- 
havior patterns may be adopted because of 
the need to please other children, to be ac- 
cepted as a “regular,” as well as to derive 
primitive libidinous satisfaction from sexual 
play for themselves. Such activities do not 
endear the marginal group to the rest of 
society, and a child of this type finds it 
increasingly difficult to be accepted. He is, 
therefore, likely to remain a member of the 
marginal group throughout life. 

The inadequate girl who may be physi- 
cally well developed is apt to find men who 
are interested in her, and many girls of 
this type become public charges because of 
illegitimate pregnancies. If they marry, 
they start another family of the same type 
as that from which they have derived, and 
the cycle starts another turn, not for “he- 
reditary” reasons or reasons of mere “fee- 
ble-mindedness,” but by virtue of the com- 
plex psychological, sociological, and edu- 
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cational problems which this group pre- 
sents, 

The mentally inadequate male is less 
likely to find a female mate of superior 
intelligence, because girls of normal intelli- 
gence will spurn these individuals, who are 
usually unattractive, dull, slow, and un- 
able to support their courting with ade- 
quate funds. The inadequate man is, there- 
fore, condemned to fall back on females of 
lower mentality, and if he marries we usu- 
ally find marriage of two inferior people 
who are utterly incapable of managing their 
own affairs, let alone a large family with 
many children. 

This rather grim picture of the life his- 
tory of the mentally inadequate group 
shows the complexity of the situation. 
Some states believe that sterilization may 
be an adequate remedy, but no single meas- 
ure is adequate to cure this situation be- 
cause even strict sterilization laws cannot 
interfere with the parent group which re- 
mains in the community. These parents 
may lead a life which is objectionable, but 
not enough so to justify any interference by 
law. 


A confirmation of the above observations 
has been provided by a study on ecological 
data of 100 moron patients at the Walter E. 
Fernald School by Thomas Lenthall Of 
the institutionalized patients, 80 per cent of 
the male and 58 per cent of the female pa- 
tients came from broken homes; 24 per cent 
of the male and 16 per cent of the female 
patients were illegitimate; in 7 per cent the 
father had deserted the family, in 4 per cent 
the mother; in 3 per cent the parents were 
divorced, in 1 per cent separated. The 
father had died in 3 per cent, the mother in 
8 per cent; 4 per cent of the fathers and 4 
per cent of the mothers were in prison, and 
in 1 per cent both parents; 3 per cent of 
the mothers were institutionalized in a state 
school and 3 per cent in a mental hospital. 


1 Unpublished material. 


In addition there were a few other data 
which accounted for the total percentage 
mentioned above, Abuse of alcohol by the 
parents was found in 36 per cent of the 
male and 22 per cent of the female patients; 
sexual promiscuity and low moral standards 
in at least one of the parents were found in 
44 per cent. Both parents were of low 
mentality in 4 per cent and feeble-minded 
in 5 per cent, although the feeble-mindedness 
of the parents in the male patients was as 
high as 10 per cent while none of the female 
patients had both parents feeble-minded. 
Feeble-mindedness in the mother alone was 
found in 14 per cent, and low mentality in 
10 per cent. In the father group, low men- 
tality was found in 4 per cent but feeble- 
mindedness in none, confirming another 
observation reported before that the feeble- 
minded male has relatively few marriage 
chances, and the feeble-minded male usually 
marries a female of lower mentality than his 
own. 


The Marginal Group. The person with 
marginal intelligence is an individual whose 
mental maturation lags behind that of his 
contemporaries, Mental maturation is a 
process which includes the development of 
judgment and evaluation of a present situa- 
tion and the ability to adjust to new situa- 
tions and to utilize previous experiences. 
Tt also calls for a certain standard speed of 
mental funetioning whieh enables the per- 
son to compete with others at the same 
rate of funetioning. Children with mental 
inadequacy lag in every respect behind 
their age group, and adults of the marginal 
group never attain the mental maturation 
necessary to be entirely self-sufficient, es- 
pecially in a competitive society under 
most adverse conditions. Not every child 
with slow mental maturation is mentally 
defective, and it must be understood that 
the status of incomplete maturation must 
be a permanent condition in order to fulfill 
the diagnosis of mental deficiency. 
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Delayed maturation may be caused by 
many different factors. Some children are 
slow starters or have been traumatized at 
birth, but they gradually come up to a nor- 
mal level. Other children may be greatly 
handicapped by unfavorable original or so- 
cial or nutritional conditions, and develop- 
ment is delayed but not permanently han- 
dicapped. This type of development is 
well demonstrated by the following case 
history, which is selected from a large group 
of similar records: 


Barbara is the third of four children. 
The father is described as a person of lim- 
ited intelligence who went to the sixth 
grade in school and started to work at 14. 
He had a long list of varied employments 
and filled every kind of job as an unskilled 
laborer, but was never able to hold any 
position very long. His work was irregu- 
lar, and the family needed public aid. He 
was quarrelsome, not on speaking terms 
with his own family, and very weak. 

The mother was the brighter of the two 
but had a very unstable personality. She 
herself had lost her parents when a small 
child, and was adopted by her grandparents. 
She had a very unhappy childhood, was al- 
ways in poor health, had rheumatic fever 
and ear abscesses and was anemic. Psycho- 
logically she was described as a very ag- 
gressive person who dominated the father, 
and the psychiatrist who worked with the 
family felt that the mother was a very 
cold person in relation to her children, 
whom she rejected. The children suffered 
bóth from the turbulent home situation 
and from the absence of warmth and love 
from their mother. 

Barbara was more or less of a health 
problem from birth. She had great feed- 
ing difficulties and food idiosyncrasies. 
When a year old, she was placed in a 
children’s hospital for treatment. She had 
always been underweight, and weighed 
less than 17 pounds at 9 months. She 
could not sit alone, and had not cut teeth 
at 1 year. She showed temper tantrums, 


picked up a rattle and hit herself over the 
head with the result that large bumps be- 
gan to form. At the children’s hospital 
she was a markedly emaciated, dirty, un- 
dernourished baby of 1 year, lying almost 
lifeless in bed. Her buttocks and back 
were covered with ulcers. Oyer her head 
there were large, hard hematomata. When 
treated, she gained weight and her men- 
tal attitude improved considerably. How- 
ever, it was difficult to give her an ade- 
quate mental rating. There is little known 
about the history for the following years 
except that the child had enuresis and 
temper tantrums, was moody, and started 
to become a real behavior problem. 

The mother became more and more 
nervous and irritable; she developed can- 
cer, for which she was finally admitted to 
a hospital. Shortly after the mother had 
entered the hospital, the house burned 
down owing to negligence. The neighbors 
stepped in and provided temporarily for 
the children, but, when they saw that the 
father made no plans, the neighbors with- 
drew and the children were finally taken 
over by a social agency because of the 
unbearable conditions in which the family 
was found. 

Placed in a foster home, Barbara wet 
the bed every night. All sorts of methods 
were tried to help her but nothing checked 
the habit. Barbara, in a deep stupor at 
night which was almost a coma, staggered 
to the bathroom and back like a person 
in a daze. One night the child got up her- 
self and walked into the kitchen, prob- 
ably thinking she was going to the bath- 
room. Apparently intending to turn on 
the faucet to get a drink of water, she 
turned the handles of the gas stove; the 
gas did not light and the child was nearly 
overcome by the gas fumes. 

During the next year the child improved 
in her nutritional state and was better 
behaved except for enuresis. Her school 
work was poor. Because of her age she 
was placed in the third grade, and only 
after it was found that she was completely 
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unable to do what the other children did 
was the child examined and tested. 
Barbara was a slim, cooperative little 
girl of 9 years 4 months, of fairly average 
height and weight. The occiput appeared 
flattened, apparently from early rickets, 
the lips were dry and bleeding, the teeth 
poor, and there were scars all over her 


test the child, who was friendly and ap- 
peared quite happy under test conditions, 
scored a Stanford-Binet mental age of 8 
years, which gave her an IQ rating of 87. 
She acted in a much more sophisticated 
manner than one would expect, She had 
built up a defense against possible failure 
through a variety of methods for eliciting 


cue words from the examiner. Often her 
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pose was that of absentmindedness and 
she would say, “Oh dear me, what is that 
word? I know it so well" The word in 
question was apt to be a most familiar 
one whieh supplied the essential point in 
an answer. The psychologist concluded, 
“Barbara’s behavior resembles that of a 
child who is forced to capitalize on a dis- 
arming personality to protect herself 
against her inability to meet requirements 
set for her,” 


We may observe here a specific personal- 
ity reaction, often found in psychopathic 
children who have had no possibility to de- 
velop a firm ego structure. This child has 
chosen the way of submission and of pleas- 
ing the other person at any price. It is to 
be feared that this girl may engage in pro- 
miscuous sexual activities when she grows 
into adolescence, because to be loved is her 
greatest need to give her self-confidence, 
although her need for it will outstrip any 
possible amount of love and satisfaction 
she will ever be able to receive. This con- 
stant frustration drives personalities of this 
type from one person to another without 
ever finding satisfaction or being able to 
give any returns, for she has never learned 
what love is or what it means to love 
others. 

The psychometric examination of Bar- 
bara shows that her IQ rating of 87 places 
her within the normal range of intelligence, 
although she is slow and lags in her judg- 
ment about 1 year behind the average. 
Her school examination shows that she does 
not adequately utilize her capabilities. Her 
emotional difficulties have prevented her 
from learning to read and spell, and she is 
what is called a nonreader. From an edu- 
cational point of view, she needs remedial 
reading; in other subjects, like arithmetic, 
writing, and language, the child is able to 
do second-grade work, Her writing, mainly 
good lettering, indicates that she has an 
adequate perceptual discrimination for let- 


ters and words and could, therefore, be 
taught to read. 

Most mentally inadequate children are 
not recognized as defective before they 
enter school, though a careful analysis of 
the group shows that they are often slow 
in walking, indifferent to toys as play ob- 
jects, and frequently slow in vocalizing their 
needs. Even though they are able to talk 
in single words at a normal age, use of lan- 
guage as a means of communication is de- 
layed and the children only gradually use 
their small vocabulary in sentences with 
minor acquisitions at each age level. Physi- 
cally they are not conspicuously different 
from other children, and most of them en- 
ter school at the age of 5 or 6 years but 
are unable to cope with the assignments. 
In smaller communities and schools, these 
children are usually not recognized as men- 
tally inadequate, and they may either re- 
peat the first grade or be pushed up to 
higher grades in order to keep them within 
their age group. Although they actually 
fail constantly in school, the practice of 
promoting such children from grade to 
grade may delay recognition of the degree 
of inadequacy. 

The situation is well demonstrated by the 
following history: 


John was an 11-year-4-months-old boy, 
of normal height but almost 30 pounds 
overweight. His overweight was due to 
voracious eating caused by great emo- 
tional insecurity. The psychometric ex- 
amination showed a mental age of 9 years 
1 month, which gave him an IQ rating of 
80. The boy offered a great deal of con- 
versation, asked innumerable questions, 
and showed a great deal of interest which 
was centered mostly on toys and subjects 
which would interest a much younger child. 
His psychological success and failures were 
scattered over a large range; his basal 
was nt a 5-year level, and he succeeded in 
some items through 14 years, which was 
above his chronological age. He showed 
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fairly good abstraet reasoning and verbal 
fluency, and good rote recall. According 
to his mental age; this boy should do fourth 
grade work (chronologically, he would be 
expected to be in the sixth grade). His 
actual school tests showed a great inade- 
quacy far below his mental age. He was 
a nonreader and nonspeller. 


Again, reading disability with good form 
discrimination as revealed in John’s writing 
and other tests indicates that the reading 
disability is primarily an emotional refusal 
to learn, and can be overcome if adequate 
teaching methods are used. However, the 
application of these methods requires a 
great deal of knowledge and skill on the 
part of a remedial reading teacher; most 
schools do not show sufficient interest or 
provide sufficient money to acquire ade- 
quate special teachers; and the result is 
that a great many potentially normal chil- 
dren go through school as nonreaders and 
nonspellers. This in turn results in great 
emotional stress for the child, who feels con- 
stantly left out and who cannot participate 
in the school activities. Becoming more 
and more frustrated-and restless, many of 
them are likely to be entangled in social 
difficulties because of minor misdemeanors, 
playing “hooky” from school, stealing, and 
other forms of delinquency. 

The school history of John further dem- 
onstrates the fact that the average teacher 
is not able or prepared to spot reading dis- 
abilities or to recognize emotionally upset 
children with low normal intelligence. The 
boy was entered in school at the chronolog- 
ical age of 5 years, when he was unable to 
do anything and should have been refused 
entrance. At the age of 11 he had 6 years 
of unsuccessful schooling behind him with 
an immeasurable amount of frustration and 
the net result that in reading and spelling 
he was still on a primer, in other subjects 
on a second-grade school level, achieved 
by other children after a single year. The 


school’s waste of time and effort and the 
child’s loss and frustration in emotional 
values represent much greater expense, even 
in economie terms, than the provision of 
adequate special teachers would represent 
to society in general. Our present methods 
push the marginal group into illiteracy and 
delinquency, which costs society millions of 
dollars each year, not to mention the losses 
in moral and sociological standards, whereas 
a preventive educational and mental hy- 
giene program would cost a fraction of the 
money that is wasted by our present system. 

The soundness of this assertion may be 
demonstrated by another case, that of 
Caroline, whose inadequacy was discovered 
in the second grade. 


Caroline was first tested at the age of 7 
years 8 months, when she appeared to be 
a failure in school. She scored a Stanford- 
Binet IQ rating of 89, which is well within 
the average range. However, her mental 
age of 6 years 10 months demonstrated 
that she was first-grade material in arith- 
metic, writing, and other subjects. She 
had hardly started to understand reading 
and spelling, for which a mental age of 6 
years 6 months is generally assumed neces- 
sary. 

This child was placed in a good special 
class, with special attention to reading dis- 
abilities. When tested almost 5 years 
later, she had learned to read well and 
reading had become a better subject. than 
arithmetic, of which she had learned the 
initial rules quite easily. The child was 
still operating on a school level below her 
mental age, and a psychiatric study demon- 
strated that she was showing severe emo- 
tional difficulties. She appeared rigid in 
her approach, insecure, and somewhat com- 
pulsive. She showed regressive tendencies 
or, rather, rigid adherence to more imma- 
ture behavior patterns which made her 
appear silly, undisciplined, and emotionally 
unstable, She did most bizarre things in 
an effort to get attention—talked loudly, 
shrieked'in a high-pitched yoice—and was 
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satisfied when she drew attention, regard- 
less of whether approval or disapproval. 


Some people consider the practice of 
pushing along a slow child advantageous 
because it delays the psychological trauma 
of being removed from a group and placed 
in special class or under specific conditions, 
but the harm and damage done far out- 
weigh the benefits of such handling. The 
mentally inadequate child is not able to 
absorb the material offered in class or to 
play along with his classmates on the play- 
ground in extracurricular activities, and 
these facts cannot be ignored. The other 
children often take advantage of an inade- 
quate child, and abuse him in many re- 
spects. The teachers, parents, and other 
adults rarely have understanding for the 
handicapped child, and they blame the 
child for his failures. For this reason, 
children of this type are often exposed for 
many years to psychologically unfavorable 
conditions until their actual deficiency is 
recognized. It is in this group that the 
Stanford-Binet and school tests are most 
useful and enable the examiner to deter- 
mine the actual mental level on which a 
child operates. The application of ade- 
quate school tests clearly shows the grade 
level on which such a child is actually able 
to work. Examinations of many thousands 
of children of this type reveal the rather 
monotonous picture that some children in 
the age group between 9 and 12 years have 
mental ages of 5 to 7 years and are not even 
able to do first-grade work. Sometimes 
they have been in one grade for many years, 
unable to do a single subject adequately 
or to absorb the material that they were 
expected to learn. Years of frustration and 
disappointment often bring these children 
to the verge of delinquency, and it is usu- 
ally a blessing if a psychometric examina- 
tion eventually reveals the degree of re- 
tardation and permits placement either in 


a special class or in a special school where 
education and orientation are offered ac- 
cording to the mental age level on which 
the child is able to operate. 

Mental maturation is indeed a biological 
process which cannot be accelerated by ar- 
tificial means except in certain specific en- 
doerine disorders. Mentally retarded chil- 
dren are, for instance, rarely able to learn 
to read until their mental age has reached 
at least 6 years 8 months to 7 years. It is 
not uncommon, therefore, that children with 
a chronological age of 8 or 9 years are ab- 
solute nonreaders and nonspellers while in 
other subjects they are not so conspicuously 
retarded. The ability to read depends upon 
the ability to discriminate forms and, there- 
fore, on the development of a specific de- 
gree of perceptual discrimination, the stages 
of which are readily recognizable with the 
Stanford-Binet test; and it is surprising to 
see that a child may be able to copy a 
quadrangle but is unable to copy a dia- 
mond, which apparently is a very adequate 
test for the 7-year level of form discrimi- 
nation. It is obvious that the child who 
has not reached the necessary stage of per- 
ceptual maturity is not able to do adequate 
school work on grade levels, and, although 
intensive training may teach a child to re- 
member certain forms, he never will be able 
to perceive differences until the process of 
maturation has reached a stage in which 
such differential perception comes naturally. 

Of course, these remarks do not attempt 
to cover the field of reading disabilities 
which are specific disabilities that may 
occur independent of intellectual retarda- 
tion. Some highly intelligent persons have 
certain degrees of reading disability, which 
are often not actual disabilities but inca- 
pacities to absorb the offered material in 
the way the average child learns to read. 
Some of these persons have a different per- 
ceptual capacity and learn more readily 
from material offered through auditory or 
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kinesthetic methods, and it is often a ques- 
tion of changing the technique of teaching 
rather than a question of intellectual in- 
adequacy or retardation. 

The mentally inadequate child shows not 
only a slower process of intellectual matu- 
ration but also a quantitative limitation in 
the ability to absorb material and to cope 
with different situations. Therefore, such 
a person not only lags behind his age group 
in judgment but is also unable to deal with 
the same amount of actual material handled 
by the average person without difficulty. 

Persons of this type are, therefore, lim- 
ited in the scope of their interest, have a 
short attention span, and are slow in ban- 
dling various materials. They are often 
confused by the complexities of modern 
urban civilization although they may be 
able to get along, unnoticed, under the 
more uniform conditions of rural life. The 
problems of mental deficiency are much 
more acute in urban communities than in 
rural areas, and many mentally defective 
persons are able to remain in the com- 
munity and do satisfactory work within the 
limited field of farm activities although 
they are absolutely unable to deal with the 
complex situation to which a modern child 
is exposed in a city. 

Mental inadequacy is a biological phe- 
nomenon which actually is not restricted to 
the sphere of intellectual judgment or what 
is usually called human intelligence. Slow- 
ness in reactions makes people of this type 
awkward in their motor expressions. Thus, 
it is a misconception to think that mentally 
dull people are necessarily able to compen- 
sate for their mental inadequacy by special 
physical or manual skill: the opposite is 
true. Usually, people with mental inade- 
quacy are also slow and inadequate in phys- 
ical skills, although it may be easier to de- 
velop manual abilities to a satisfactory de- 
gree than to improve scholastic achieve- 
ments. 


The Moron Group. Analyzing mental in- 
adequacy on a moron level (Figure 2, A, B, 
C), we may distinguish three different 
groups. The first is composed of those 
otherwise fairly normal persons whose men- 
tal endowment is below the normal average 
range of mentality but falls within 3 times 
the standard deviation of 15, These people 
are mentally inadequate, “dull,” or “mo- 
rons,” but they are fairly normal from a 
biological point of view, and they form the 
antithesis to the highly endowed persons of 
superior intelligence. In any biological 
sampling the superior variations are coun- 
teracted by the so-called minus variations, 
and any society which accepts its fortu- 
nate members must also accept the un- 
fortunate ones and make the most of it. 
The so-called minus variations or the “sub- 
cultural” group form about 2.5 per cent of 
the average. In reality, however, there is 
a much larger percentage of mentally in- 
adequate persons, namely about 5 per cent 
instead of 2.5 per cent. The inerease is 
explained by the presence of pathological 
types of mental inadequacy, patients who 
are mentally defective on a genetic basis. 
The dull intelligence and slowness of men- 
tation are particularities of the “minus- 
variations,” which are otherwise not con- 
spicuous and remain in the community 
unless social factors make their institutional- 
ization necessary. Those factors have been 
discussed in the first part of this chapter. 

The second group of mentally inade- 
quate persons represents the manifestation 
of a genetically determined constitutional 
inadequacy in which mental and physical 
aberrations are linked together and have 
become a permanent genetically determined 
peculiarity. This group may well be desig- 
nated by the term “oligophrenia vera,” or 
oligocephaly, from the Greek term “oligos,” 
which means little or limited in scope, in 
contrast to “micros,” which refers to an 
actual deficiency in size as expressed in the 
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English word "small" or in the medical 
term “microcephaly.” Oligoencephaly is a 
genetically determined form of mental in- 
adequacy characterized by the combination 
of intellectual deficiency and more or less 
physical aberrations from the norm. These 
persons are not only intellectually but also 
constitutionally inadequate, and their physi- 
cal handicaps may manifest themselves in 
certain anomalies which can be determined 
in careful physical examinations. The 
anomalies exist in greater asymmetries be- 
tween the two halves of the body, asym- 
metries of the eyes and ears, abnormally 
high palate, curvatures of the spine, ab- 
normally long and thin fingers, high arched 
feet, asymmetries between the breasts, un- 
usual flexibility and mobility of the joints, 
insufficient vascularization of the extrem- 
ities, and inadequate tonus control of the 
autonomic nervous system which manifests 
itself in moist and clammy cold extremities. 
Anatomical studies by the writer have 
shown that these anomalies of lateraliza- 
tion are associated with actual anomalies 
in the development and lateralization of 
the central nervous system. These aberra- 
tions are identical with the condition of 
myelodysplasia or spinal dysraphism. An- 
atomieal studies of the brain show that 
the central nervous system is actually less 
well developed than in the normal average, 
the size of the brain usually being smaller 
than normal, the weight less, differentia- 
tion less advanced, and the nerve cells of 
smaller and more irregular structure. Of 
course, oligoencephaly occurs in all grada- 
tions of arrested differentiation, and it is 
incorrect to limit the diagnosis of oligo- 
phrenia to the actual IQ level between 50 
and 70. Members of the oligophrenie fam- 
ilies cover the whole marginal group; à num- 
ber of them test within IQ levels of 70 to 80 
while in others the IQ may be as low as 
45. Within this group, psychometrie ex- 


aminations give an entirely adequate in- 
sight into the degree of retardation or 
maturation which a person has attained. 
The IQ level in this group remains fairly 
constant throughout life, and an IQ of 55, 
65, or 75 represents a valid measure of the 
competence and a prognostieally valuable 
standard for determining the future of 
such an individual. A person with geneti- 
eally determined oligophrenia is useful in 
proportion to the IQ rating which he ob- 
tains, and the individual can become a 
useful member of the community accord- 
ing to his capacities and the ability of a 
society to make use of its members with 
limited capacities. The problem presented 
by genetically determined oligophrenia is 
that these persons are likely to produce 
offspring in whom, again, a large number 
of oligophrenie individuals appear. The 
gradients of oligophrenia may produce more 
severe defects in later generations, especially 
if both parents are oligophrenic. 

The third group of mentally inadequate 
persons is composed of those individuals 
whose development has been impaired 
through accidental factors. These persons 
are the unlucky victims of previous pre- 
natal, paranatal, or postnatal diseases which 
have not been overcome without untoward 
residues. The degree of limitation depends 
upon the degree of damage, and the use- 
fulness of such a person depends upon how 
much compensation can be made for the 
original damage. From a psychological 
point of view, such an individual is a mem- 
ber of the mentally inadequate group and 
deserves the same consideration as other 
members of this group. From a medical 
point of view, patients of this type are 
similar to those in the more severe cate- 
gories, but are more fortunate because they 
have been able to overcome some of the 
orginal damage though some residues have 
been left. 
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The Severe Degrees of Mental 
Deficiency (Imbecility and Idiocy) 


'The severe degrees of disorders of men- 
tation, which psychologically include the 
imbeciles and idiots, represent an entirely 
different group from the one deseribed 
above as intellectually inadequate. Al- 
though the terms “idiot” and “imbecile” 
may be useful for the psychologist, to indi- 
cate the degree of retardation and the men- 
tal level on which a person operates, these 
psychological terms have no medical sig- 
nificance and are only likely to detract the 
attention from the true problems that are 
involved. 

An analysis of the severe degrees of men- 
tal deficiency indicates that the group is 
composed of persons whose mental devel- 
opment has been interrupted either before 
birth, at birth, or after birth because of 
different factors. The differentiation of the 
disorders according to time has a great 
value for diagnostic and prognostic reasons, 
because each type of disorder needs a some- 
what different approach. Moreover, it has 
been increasingly recognized that it is not 
so much the type of noxious agent which 
interferes with development as the time in 
which the noxious factors operate which 
determines the structural damage and, 
therefore, the intellectual defect which such 
an individual manifests. According to time, 
the disorders of mentation ean be classified 
as: 


A. Antenatal. 
B. Paranatal. 
C. Postnatal. 


According to the causes, we may classify 
the disorders in the following way: 


A. Genetic (metabolic) disorders. 
B. Exogenous (accidental) disorders. 
1. Traumatic. 
2. Vascular. 
3. Infectious. 


4. Metabolic. 
5. Degenerative and unknown. 
C. Emotional disorders: psychoneu- 
roses. 
D. Total personality disorders: psy- 
choses, 


As the above classifications indicate, it is 
impossible to introduce one type of classi- 
fication which would cover the whole field 
and give a satisfactory understanding of 
all the different conditions. The réle of 
heredity in the causation of mental defi- 
ciency and psychoses has been the subject 
of many arguments since the 1920’s, Some 
people have stated that the majority of 
mental defects are due to heredity, but, on 
the other hand, a wealth of experimental 
data on the production of malformations 
in the growing fetus has provided sufficient 
evidence that practically all prenatal de- 
velopmental disorders can occur on an ex- 
ogenous basis. Some of the confusion is due 
to the rather illogical and unscientific use 
of the term “heredity.” At the zero hour 
of ontogenetic development, each individ- 
ual starts its course with a different en- 
dowment of genetie determinators which 
are the produet of countless generations of 
ancestral development as a result of the 
interaction of the organism and its en- 
vironment, against which the organism 
maintains its individual entity. It is gen- 
erally assumed that the genes are the car- 
rier of genetic patterns. The genes are 
unit processes or determiners which, in 
chemical terms, are nucleoproteins of the 
size of a molecule or smaller. The term 
“heredity” refers to two different concepts: 
first, to the general “constitution” with 
which any individual encounters the en- 
vironmental stress. There is no doubt that 
the specific constitution of each individual 
js determined by genetic factors to a large 
extent, but at the same time the phenotype 
is greatly influenced by environmental fac- 
tors which bring certain genetic possibili- 
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ties to full development while others are 
partially suppressed. 

Secondly, if one uses the term heredity 
in pathology, one usually thinks of specific 
disorders, either true gene mutation, loss 
of certain genes, or abnormal combinations 
which cause specific defects either of struc- 
tural development or of metabolism. Such 
genetic malformations are, for instance, 
cleft formations like a cleft palate, spina 
bifida or cranial dysostosis, or specific 
metabolic disorders of which gargoylism, 
amaurotic idiocies, phenylpyruvie oligo- 
phrenia, and tuberosclerosis are some out- 
standing examples. 

The Antenatal Developmental Disorders. 
For the majority of studies and observa- 
tions, life starts at birth, and the trauma 
of birth is considered the first major event 
that may bear decisive biologie and psy- 
cholic consequences for the future of an 
individual. We are accustomed to think 
that intrauterine life is a rather well-pro- 
tected period in which the growing child is 
not exposed to major injuries. Research, 
however, has provided ample evidence that 
the 9 months of prenatal development are 
a period of great biological importance, and 
many of the developmental disorders whieh 
produce dysgenetie behavior patterns and 
physieal anomalies are produced during the 
prenatal period by a noxious agent operat- 
ing upon the growing embryo. The pre- 
natal developmental disorders are some- 
times genetically determined malformations 
in which genetically determined processes 
are not completed: for instance, cleft pal- 
ate, spina bifida, and cleft formations in 
the spinal cord or central nervous system. 
The development of any body organ, in- 
cluding the central nervous system, may 
be interfered with through defective genes 
which fail to organize specifie processes 
necessary for the completion of the or- 
ganism. It is often difficult to determine 
whether a specific malformation is due to 


genetic defects or to external factors. The 
presence of the same malformation in dif- 
ferent members of a family is frequently 
the only clue that a malformation is de- 
termined through genetic factors. 

On the other hand, experimental teratol- 
ogy [teras = malformed (fetus) ] and exper- 
imental embryology have produced over- 
whelming evidence that practically all mal- 
formations found in human beings can be 
produced experimentally in animals. These 
studies indicate that the stage of develop- 
ment in which a defect occurs is of greater 
importance than the pathogenic factor. 
Malformations can be experimentally pro- 
duced through any changes in the environ- 
ment of the growing fetus, and trauma, 
chemical factors, temperature changes, radi- 
ation, interference with oxygen supply, and 
nutritional and other factors can be used 
with equal success. It is the time in which 
the noxious agent is applied that deter- 
mines what type of malformation will oc- 
cur. 

The time in utero can be divided into 
the organogenetie and organokinetie peri- 
ods, In the first, which covers roughly 6 
to 8 weeks, the structural patterns are laid 
out and the embryo develops from the 
fertilized cell to a human organism which 
is basically organized in the same way as 
the child who will be born about 7 months 
later. This organogenetic period is a period 
of intensive differentiation, with relatively 
little growth in size and weight. At the 
end of the organogenetie period, the em- 
bryo measures only about 1 inch, but this 
organism shows the same structural organ- 
ization as the later human being. The first 
8 weeks are characterized by most intensive 
differentiation, and any noxious factor in- 
terfering for as little as several hours to 
days may interrupt this process and pro- 
duce a malformation that remains as a de- 
fect throughout life if the organism can 
survive. These acquired developmental 
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disorders ean be arranged as members of a 
series of stage-specifie defects which show 
transitions from one stage to the next ac- 
cording to the time space under which the 
teratogenic agents operated, Each mal- 
formation also shows a biologic gradient 
ranging from the full suppression of a spe- 
cific developmental stage to minor degrees 
which often may be discovered only if the 
more severe stages are well known. 

It is another established fact that devel- 
opment does not proceed with equal inten- 
sity at each part of the organism at the 
same time. It seems as if the energy of 
growth is alternately thrown into the vari- 
ous systems and each one attracts the full 
energy for a period of time until the main 
force is shifted to another section. Like 
a game of cards, each player has his turn, 
and if a chance is missed it may never 
come again, This definitely irreversible 
character of development is a fact that 
many people, including clinicians, shrink 
from accepting. If one area of develop- 
ment is suppressed the whole balance is 
altered and the retardation of one part 
exercises an influence upon other parts 
which may react either by compensation 
or retardation, the result being a complex 
disorder in which the original damage may 
be obscured. 

There is little use in dealing with each 
malformation in detail if the teratogenic 
principle is understood. One factor, how- 
ever, has to be emphasized in relation to 
any psychological and biological problem 
dealing with the nervous system: Although 
the organogenetie phase of the human or- 
ganism is roughly completed by the third 
month, and physieal malformations due to 
arrest or defect cannot develop after the 
completion of this period, the central nerv- 
ous system is at that time still a mass of 
undifferentiated ectodermal tissue which 
completes its major developments not only 
during the 9 months of gestation but is 


still quite immature at the time of birth, 
and important developments take place 
even after birth. 

The stage-specific defects can be mar- 
shaled according to the stage through 
which the organism passes. The migration 
of the eyes from the lateral aspect of the 
skull toward a frontal position may be in- 
terfered with and the condition of hyper- 
telorism or Greig’s disease may occur. 
The period between the eighth and tenth 
week, the so-called “neofetal period," seems 
to be stage-specific for the condition of 
congenital acromicria (commonly called 
mongolism), in which again all gradients in 
the severity of developmental arrest can 
be found. This stage-specific period of 
mongolism is identical with the neofetal 
period of Ballantyne, which is the transi- 
tional stage before placental circulation is 
fully established. 

Microcephaly. For the understanding of 
the psychopathology of mental defect and 
dysgenetie behavior patterns, it may suf- 
fice to outline briefly the gradient of in- 
adequate development of the nervous sys- 
tem. Underdevelopment of the brain runs 
through the stages of anencephaly to micro- 
cephaly, in which the brain itself remains 
a miniature edition of a normal brain. 
True microcephaly (microcephalia vera) 
is a disorder which is often genetically de- 
termined, and families with five to seven 
microcephalic children have been described 
in the literature. However, microcephaly 
is by no means always of a genetic nature. 

Microcephaly must be divided into the 
severe degrees of prenatal developmental 
arrest and those of arrest of skull develop- 
ment oceurring after birth. In the latter 
type, skull circumference and capacity re- 
main below normal but have reached the 
size of a full-term baby at birth. This 
type of mierocephaly is usually due to para- 
natal factors, most frequently birth in- 
juries, in which the brain is damaged at 
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that time and arrest of brain development 
leads to arrest of the growing head. The 
former type of microcephaly, the true pre- 
natal developmental defect, can be divided 
into the genetically determined symmetri- 
eal underdevelopment of the brain and 
types of malformations which oceur on an 
exogenous basis. ' 


organization of mentation and, therefore, 
that the scale of reactions will be malad- 
justed. Such persons are mentally defec- 
tive, usually to a severe degree, and score 
on psychometric tests in the idiot or im- 
beeile range. However, the different or- 
ganization of the nervous system will also 
lead to different types of emotional and 


FIGURE 6. 
tached to the br 


Lateral view of brain with agenesis of occipital lobes. 
n in a horizontal plane similar to some lower animals, This is a manifesta- 


The cerebellum is at- 


tion of congenital prenatal anomalies of brain development resulting in microcephaly. (From 
C. E. Benda, Developmental Disorders of Mentation and Cerebral Palsies, figure 29-A, with 
permission of publisher, Grune & Stratton, New York, 1952.) 


The exogenous types of microcephaly in- 
clude complete lack of fissuration and dif- 
ferentiation of the brain, as found in pachy- 
gyria (lissencephaly or the “loaf of bread” 
brain) and the various types of miero- 
gyria, microgyria interna, fissures and clefts 
as seen in porencephaly, and agenesis of 
parts of the brain like cerebellar agenesi 
or certain lobes of the cerebrum, occipital, 
temporal, or frontal. For the psychologist 
it is important to know that a person with 
a different brain structure has a different 


motor expression, and the behavior pat- 
terns of such a child may be best desig- 
nated as “dysgenetic.” With decreased in- 
fant mortality and improved life expect- 
ancy of these patients, the microcephalic 
child is now apt to survive infancy and 
early childhood, and we see more and more 
individuals with unbelievably small brains 
survive and grow into adolescence. 

The psychological and motor behavioral 
patterns of these mierocephalie children 
offer interesting aspects for research in 
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motor behavior. Two factors are striking. 
Early motor development of the infant 
does not depend upon the intactness and 
completeness of the cerebral eortex. Some 
mierocephalie children show surprisingly 
advanced motor development, and it is a 
mistake to assume that later intellectual 
development or expressions of “derivative” 
intelligence can be judged and tested in the 
first year of life. The derivative behavioral 
patterns are by no means identical with 
early motor patterns of fundamentally sub- 
cortical origin. Another aspect is the sur- 
prising independence of bodily growth and 
differentiation from the regulation of the 
central nervous system early in life. Some 
children with no brain to speak of, or with- 
out function, have a surprisingly good de- 
velopment of their bodies. This, however, 
is not always true. Many early develop- 
mental orders of the nervous system are 
associated with physical defects of other 
body parts, and prenatal developmental 
disorders-in general manifest themselves in 
a variety of biological defects which indi- 
cate a general constitutional inadequacy. 

Megalo- or macrocephaly. The opposite 
of microcephaly is not hydrocephaly, as is 
so often assumed, but megalocephaly or 
macrocephaly, a rare condition in which 
the brain attains a much heavier weight 
than normal. Brain weights of 1770 grams 
to 2850 grams have been described in the 
literature, and the author has collected 
three brains weighing 2615, 2060, and 1930 
grams respectively. The heaviness of the 
brain and inerease of mass are not identical 
with better neurogenie tissue; we deal in 
macrocephaly with a local gigantism of the 
nervous system which is a neoplastic mal- 
formation. 

Hydrocephaly. Internal hydrocephalus 
is the accumulation of spinal fluid in the 
ventricular system. This accumulation may 
assume tremendous proportions; the au- 
thor has observed a case in which more 


than a gallon and a pint of spinal fluid 
were removed at autopsy (1-year-old child, 
head circumference 28% inches). The in- 
crease of fluid in the ventricular system 
is associated more or less with complete 
cortical atrophy. The cortical mantle is 
pressed against the inner side of the skull, 
and the skull yields to the pressure by a 
gradual increase in the size of the head, 
which may progress rapidly at certain 
times. In one child of 3 years 5 months, a 
circumference of 36% inches was observed. 

The main types of hydrocephaly may be 
divided into four categories: (1) dysgenetie 
hydrocephaly; vesiculocephaly; hydranen- 
cephaly; (2) hydrocephaly due to abnor- 
mal production of spinal fluid; (3) hydro- 
cephaly due to obstruction of circulation; 
(4) hydrocephaly due to abnormal absorp- 
tion. 3 

The first type is due entirely to early 
developmental failure of the brain mantle. 

The second type is relatively rare and 
occurs mainly under toxie and infectious 
conditions associated with what used to be 
called “meningitis serosa.” 

Of importance is the third type, in which 
obstruction of circulation oceurs. The main 
sites of obstructed circulation due to de- 
velopmental anomalies are in the aqueduct 
of Sylvius and the exit of the fourth ven- 
tricle, Aqueduct stenosis occurs either as 
a congenital anomaly or, more often, as a 
result of early infectious ependymitis, gli- 
osis, or tumor formation. The most fre- 
quent incidence of hydrocephaly is asso- 
ciated with atresia of the posterior exits 
of the fourth ventricle, especially the fora- 
men Magendie. The membranous closure 
of the foramen prevents the spinal fluid 
from escaping, and the ventricle system is 
gradually enlarged, leading to atrophy of 
the cerebrum and a bulging cyst in the 
posterior cavity of the skull. About 50 
per cent of cases of hydrocephaly confirmed 
by post-mortem examination showed atresia 
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of the foramen Magendie. Other cases 
showed a combination of spina bifida, men- 
ingocele, and a malformation of the cerebel- 
lum which is known in the medical litera- 
ture under the term "Arnold-Chiari mal- 
formation." 


Fiaure 7. 


also caused by organization of subarachnoid 
hemorrhages, and chronic hematomas usu- 
ally lead to increased spinal-fluid pressur 
The enlargement of the lateral ventricles 
and increase of spinal fluid due to lack of 
absorption is not restricted to children but 


Hydrocephaly with increase of head circumference and severe brain at rophy due 


to increased spinal fluid in the ventricular system. 


Hydrocephaly due to interference with 
the normal absorption of spinal fluid is 
mainly caused through infectious processes 
which have primarily caused meningitis and 
perineuritis, with ensuing fibrotie organiza- 
tion of the meningeal and perineural spaces. 
Since the spinal fluid eseapes through the 
subarachnoid spaces and is drained partially 
into the sinus system, the fibrotic organi- 
zation of these spaces interferes with the 
adequate absorption, and, therefore, a grad- 
ual increase in spinal fluid with enlarge- 
ment of the lateral ventricles and cortical 
atrophy will develop. Meningeal fibrosis is 


is often found in older people and accom- 
panies senile atrophies. 

Cranial dysostoses. Several conditions of 
prenatal developmental arrest are associated 
with various types of cranial dysostosis or 
true tumor formations like tuberoselerosis, 
von Recklinghausen’s disease, cranium bifi- 
dum, and other anomalies which are pri- 
marily of medical interest, 

Congenital Acromicria (Mongolism). Of 
all the antenatal developmental disorders, 
congenital acromicria (mongolism) is most 
important for two reasons. The mongoloid 
child usually comes from a normal family, 
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with normal parents and normal siblings, 
and the single incidence of a severe mental 
defect in a normal family among the aver- 
age population represents a severe psycho- 
logical, sociologieal, and educational prob- 


Ficure 8. Hypertelorism (Greig's dises 
Note the abnormal distance between the eyes, 


and duplication of tip of nose, as an expres- 
sion of abnormal fetal development of the 


skull. 


lem. Secondly, mongolism occurs about 3 
to 4 times among 1000 births, and seems 
to be on the increase. Among all single 
types of mental deficiency of severe degree, 
mongolism now takes the first place, with 
10 to 25 per cent, as the most conspicuous 
single morbid entity. 

It was only in 1866 that mongolism was 
discovered as a specific morbid entity. Up 
to that time, it had been considered a par- 
ticular manifestation of cretinism, which has 


been known in our western civilization for 
at least 1000 years, if not longer. This 
situation is still reflected in the remarks 
of the famous Edouard Séguin in 1866 in 
Treatise on Idiocy and Its Treatment by 
Physiological Method : 


The lowland cretinism of Belgium, Vir- 
ginia—with its discrete goiter, its grey and 
dirty straw-colored skin, bears the same 


relation to idiocy and imbecility the 


more extensive alpine variety, So does 
furfuraceous cretinism with its milk-white 
rosy and peeling skin; with its shortcom- 
ings of all. the integuments, which give an 
unfinished aspect to the truncated fingers 


Ficure 9. Mongoloid boy, 9 years of age. 
Note fine silky hair, slanting eyes, depressed 
nose bridge, dry lips, open mouth, short neck. 


and nose; with its cracked lips and tongue, 
with its red, ectopie conjunctiva, coming 
out to supply the curtailed skin at the 
margin of the lids. 


It was in the same year that Langdon 
Down gave his classical description of mon- 
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golism, which became the foundation of 
later research on this condition. However, 
progress was extremely slow until the late 
1930's, when intensive research in the mon- 
goloid malformation was started by this 
author, which research finally sueceeded in 
discovering the partieular pathology which 
is behind this strange growth disorder.* 
Mongolism is a combination of mental re- 
tardation with a number of physieal anom- 
alies which may involve every organ sys- 
tem. Body growth is delayed, and the 
hands and feet remain small and wrinkled 
and show abnormal patterns of hand lines 
and skin ridges. The sex organs are usually 
underdeveloped, the belly is protruding, and 
an umbilical hernia is marked. The skin 
is often primarily soft and puffy; later it 
often shows a tendency to dermatitis or 
roughness. The vascular tree is underde- 
veloped, and marmoration of the skin fre- 
quent. The child is usually hypotonic or 


1 Mongolism and Cretinism, lst edition 1947, 2nd 
edition 1949. 


“double jointed,” is late in sitting up and 
standing, and speech often occurs years 
after the normal child is expected to speak. 
All these peculiarities would not give rise 
to the establishing of a specific morbid en- 
tity, for similar patterns can be found in 
other types of mental defect. What es- 
tablishes the disorder is the anomaly of 
the head development, which results in a 
short, somewhat small head, slanting egg- 
shaped orbit holes with slanting palpebral 
fissures, and often a fetal skin fold at the 
internal angle of the eye called "epican- 
thus.” The nose and nasal cavities are 
short and underdeveloped, the mouth un- 
dersized with a peculiarly shaped palate, 
and the tongue, which may be of normal 
size, does not find berth in the small oral 
cavity. Comparative anatomical studies by 
the writer have shown that the mongoloid 
visceral and cerebral skull undergoes a de- 
celeration of growth in the neofetal period 
(eighth to twelfth week) with a definite 
shortening and abnormal angulation in the 


Ficure 10. Comparison of normal skull development (A, B, C) and the acromierie growth 
disorder seen in mongolism (D, E, F). [From C. E. Benda, What is Mongolism (Congenital 
Acromicria)? International Record of Medicine, 165, 75, 1952.1 


A. Embryo * (47674). Calculated age, 16 weeks. Note clivus and sphenoid body with 
partial ossification; anterior sphenoid and ethmoid with crista cartilaginous; hard palate is 
firm and partially ossified; tongue within mouth behind maxillary ridge. 

B. Embryo * (47706). Calculated age, 19 weeks. Note progress in ossification and increase 
in size of sphenoid and ethmoid bones. 

C. Diagram of normal adult skull. Note development of sphenoid and frontal sinuses, great 
increase in development of visceral skull. 

D. Mongoloid premature stillborn. Note smallness of clivus and sphenoid body, shortness 
of anterior cavity, upright grading; shortness of visceral skull; short, thick hard palate; tongue 
too big, protrudes between jaws. 

E. Three-months mongoloid baby. Note shortness of clivus; abnormal position of sphe- 
noid; shortness of anterior skull cavity; shortness of hard palate, with tongue protruding. 

F. Mongoloid skull of patient about 20 years of age (compare with C). Note shortness of 
clivus, abnormal position of sphenoid, remnants of cartilage in sphenoid, shortness of anterior 
cavity, smallness of maxilla, and shortness of hard palate. The configuration of the skull is 
essentially the same as in the newborn, and the visceral skull has not participated in the ex- 
tensive postnatal visceral development seen in the normal. 


* By courtesy of Dr. Arthur T. Hertig, Lying-in Hospital, Boston, Mass. 
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skull basis, and an underdevelopment of the 
visceral skull. This deceleration of growth 
at this particular period is the cause of the 
fetal or unfinished appearance of the mon- 
goloid newborn who has some, though ex- 
tremely superficial, resemblance to the mon- 
golian race. However, a more thorough 
analysis of the patterns shows that mon- 
golism is not, as Langdon Down thought, 
a “regression into the mongolian race"; 
thus, the unfortunate term should be re- 
placed by a more scientific one like “con- 
genital acromicria.” Further studies show 
that the deceleration of growth in mongol- 
ism is not restricted to the skull or the 
bony system but involves the whole dy- 
namics of central growth regulation. The 
central growth regulation, which is repre- 
sented in the neuro-endoerine junction at 
the subthalamic pituitary system, fails to 
provide adequate growth to the mongoloid 
infant and child, and the patient remains 
in his development between 30 and 60 per 
cent behind the average. A similar decel- 
eration can be seen in the mental develop- 
ment of these patients. Although it is still 
customary to talk of “mongolian idiots” the 
mongoloid child is by no means often an 
idiot, and mongolism ranges over a wide 
field of mental levels. There are mongol- 
oid children with IQ ratings as high as in 
the lower 70's, although the majority of 
mongoloids remain in an IQ range between 
40 and 60. In some patients the slowing- 
down of mental development is so extreme 
that the child never exceeds a mental level 
of about 2 years. According to the wide 
variety of mental scores, mongolism should 
not be taken as an absolutely uniform en- 
tity, and each child needs individual atten- 
tion according to his capacities. 

The mongoloid child usually comes from 
a normal family. Needless to say, feeble- 
mindedness or genetic inadequacy in a 
family is no protection against mongolism, 
but mongolism is a specifie biological vari- 


ant due to interference in development at 
a specifie critical period, and is definitely 
not due to genetic factors. The reasons 
for the slowing-down of neofetal develop- 
ment are manifold. It has not escaped 
earlier investigators that mongolism occurs 
often in a large family at the end of the 
birth line or, rather, when the mother is 
in her 40's. As early as 1886, Shuttleworth 
wrote: 


It is remarkable that, in my experience, 
nearly one half of these children are the 
last born of a long family. 


Newer studies have shown that it is not 
so much the number of preceding pregnan- 
cies which causes mongolism as a manifes- 
tation of maternal “exhaustion” as the fact 
that the mother has entered menopause or 
is near the cessation of menstruation. Dur- 
ing the period of “change of life" the in- 
cidence of mongolism does greatly increase. 
Of women who had a mongoloid child in 
an age group between 41 and 52, 53.9 per 
cent were actually in the menopause or had 
menstrual irregularities before pregnancy. 
In the same age group, 92 per cent had 
no children for a period of 3 to 16 years 
and there was an unusually long interval 
between the last pregnancy and the child 
who turned out to be a mongoloid. Often 
it is a first pregnancy around the maternal 
age of 40 years which will end in the birth 
of a mongoloid. Though these data sug- 
gest that the cessation of the normal men- 
strual eyele (which is an indication of the 
declining power of the ovaries) has some- 
thing to do with the development of mon- 
golism, this is by no means the only cause. 
More than 45 per cent of all mongoloids 
are born to mothers under 35 years of 
age. However, it is worth while mention- 
ing that the percentage of mongolism in 
the maternal age group from 18 to 28 is 
about 0.15 per cent and in a maternal age 
above 45 it is 9.1-12 per cent. 
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Analyzing the incidence of mongolism in 
younger maternal age groups, the inability 
to become pregnant is most remarkable and 
ranges from 33 per cent in mothers between 
18 and 20 years to 81 per cent in the age 
group between 31 and 40 years. In the 
age group between 20 and 40, 38.5 per 
cent of the mothers had been treated for 
thyroid trouble. In the majority, these 
thyroid "troubles" were of a nature of hy- 
pothyroidism but in a few instances dys- 
thyroidism or even hyperthyroidism may 
be suspected. It has also been observed 
that abortions in other pregnancies were 
more frequent than in the control mate- 
rial, and intrauterine bleedings during preg- 
nancy have often been observed (38-67 per 
cent in the maternal age group between 18 
and 40). These data and numerous pre- 
ceding abortions have led Engler to empha- 
size anomalies in the nidation of the ovum. 
C. E. Benda indicated that mongolism seems 
to develop when the ovum fails to find a 
satisfactory nutritional system with the ma- 
ternal organism. Previous abortions, endo- 
metritis, or unfavorable conditions, for in- 
stance in a twin pregnancy, are likely to 
provide inadequate conditions for the nida- 
tion of an ovum. These observations also 
admit the possibility that over-aged ova 
which lack vitality are not able to achieve 
a satisfactory nidation or are slow in gen- 
eral differentiation. In a small percentage 
of cases infectious diseases (including Ger- 
man measles) were found in the prenatal 
history, having occurred in the third month 
of the gestation period. 

Summarizing the situation, it may be reit- 
erated that mongolism occurs on the thresh- 
old of hormonal or nutritional deficiency 
of the growing fetus. The maternal organ- 
ism appears to be unable to produce the 
proper endocrine environment for the em- 
bryo. The necessary adjustments are either 
delayed or insufficient, the result being that 
the fetus is deprived of a number of nutri- 


, 


tional factors (ineluding oxygen) that are 
essential for its proper development. 'The 
maternal condition is due either to the ap- 
proach of the menopause (women beyond 
40 years of age) or to an insufficient re- 
sponse to fertilization. (young women, or 
women over 30 who had no children be- 
fore). There is a third group of cases in 
which mongolism occurs because of the fact 
that an intercurrent illness has rendered the 
mother temporarily unfit for a pregnancy. 

Cretinism. Compared with the complex 
nature of the mongoloid deficiency, the con- 
dition of cretinism is much simpler and 
more clearly recognizable, although the ac- 
tual knowledge about the causation of spo- 
radie cretinism is still scant. Cretinism is 
due to the inability of the thyroid to pro- 
vide the organism with sufficient thyroid 
hormones which are contained in the so- 
called “colloid” of the thyroid (thyroxin). 
This happens either in a congenital aplasia 
of the thyroid or in goiterous ethnic groups 
where specifie geographical conditions of 
soil, water, and air do not provide ade- 
quate iodide for the formation of thyroxin. 
Cretinism on the basis of geographical fac- 
tors is called “endemic eretinism" and is 
distributed over the whole earth in certain 
mountainous or central areas far removed 
from the ocean, Cretinism is not due to 
goiter and is frequently fully developed 
without it. If goiter is present, it is the 
manifestation of an inadequately function- 
ing thyroid which is attempting to com- 
pensate for its inadequate function by a 
hypertrophy which is inadequate. The cre- 
tin’s development is almost completely lack- 
ing if there is complete thyroid aplasia. 
Figure 11 demonstrates a cretin of almost 
11 years who resembles an infant of 6 
months, and neither his physical and os- 
seous development nor his mental growth 
has made any progress since the first few 
months of life. Mentally, the untreated 
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cretin remains on the lowest level of pos- 
sible mentation. However, if treated early 
in life and if the thyroid defieieney is com- 
pensated for by adequate thyroid substitu- 


Figure 11. 
age and appearance are that of a child less than 
Complete idiocy. 
Nole depressed nose bridge, squint- 


Eleven-ve: 


2 years of age. 
treatment. 


ing eyes, thick lips and tongue, pale flabby 


edematous skin, protruding belly. 


tional treatment, he may show a satisfac- 
tory physieal and mental development and 
there may be no impairment in IQ ratings 
at all. 

Gargoylism and other metabolic disorders. 
A number of other metabolie disorders have 
been discovered which show the importance 


-old eretin whose hone 


No previous 


of metabolism in the production of dis- 
orders of mentation. Of these disorde 
gargoylism is of especial interest because 
the gargoyle looks in many ways like the 
mongoloid and the eretin, and has been 
confused with them. Gargoylism is a 
genetic disorder and, therefore, often oc- 


curs in families in several instances, It 
develops in different forms, starting some- 
times soon after birth (infantile form), 
sometimes late in infaney or even in early 
childhood, According to the age, the 
children have a somewhat different ap- 
pearance and different degrees of mental 
retardation, but the basic features are a 
growth deficiency with severe char 
the osseous system, a large belly with an 
umbilical hernia, and enlargement of the 
liver (hepatomegaly). The neck remains 
short, the head becomes larger, increas- 
ing in length and width with indications 
of hydrocephaly of minor degree. There 
is often a membranous veil in front of 
the 
that gargoylism is a metabolic disorder 
which involves all organ systems of the 
body, including the brain. The nerve 
cells degenerate and often contain huge 
amounts of fat similar to that seen in 
amaurotic idiocy. Fat droplets and gly- 
cogen are found in the liver, lungs, 
spleen, and many other tissues, indicat- 
ing that gargoylism is a metabolic dis- 


sm 


cornea. Anatomical study shows 


order in which a specific enzymatic sys- 
tem either has not developed or breaks 
down. 

Gargoylism has some as yet undefined 
relationship to other forms of abnormal 
fat metabolism, the so-called lipoidoses, 
of which the so-called amaurotic idiocies are 
best known. In amaurotic idiocy a 
cifie metabolie disorder of fat metabolism 
is present. Amaurotie idiocies oceur at 
different age levels, with different clinical 
symptoms and different mental manifesta- 
tions. Although the infantile form is of 


spe- 
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special medical interest, the so-called juve- 
nile form (which develops in an age group 
between 8 and 12 years and which starts 
with epileptie seizures and inereasing loss 
of vision) is of greater interest to the psy- 
chologist, physieian, and educator because 
patients with the juvenile form of amaurotic 


nae Fe SS 

Ficure 12. Four-year-old child with gar- 
goylism (Hurler’s syndrome, lipochondrodys- 
trophy). Nole strange appearance of child, 
with enlarged head, depressed nose bridge, 
thick lips and tongue, short neck. (From 
C. E. Benda, Developmental Disorders of 
Mentation and. Cerebral. Palsies, figure 86-A, 
with permission of publisher, Grune & Strat- 
ton, New York, 1952.) 


idiocy may have been normal throughout 
infancy and early childhood before the dis- 
order occurred, 

An important disorder of protein metab- 
olism is seen in phenylpyruvie oligophrenia, 
a metabolic disorder of an amino acid 
(phenylalanine) which is increased in the 
blood and secreted in the urine of these 
patients. For some unknown reason, the 
enzymatic catabolism of phenylalanine is 
blocked and a part of this abnormally in- 
creased amino acid is excreted in the form 
of phenylpyruvie acid in the urine. The 


easy demonstration of this product in the 
urine makes it possible to establish the diag- 
nosis of phenylpyruvic oligophrenia rather 
easily. This disorder, which usually dooms 
the patient to complete idiocy, is a genetic 
disorder which may affect several members 
of a family. It often oceurs in perfectly 
normal families and has been observed in 
some offspring of highly intelligent people 
who have made great eontributions to our 
Society. 

Paranatal Disorders. The majority of 
conditions deseribed in the previous pages 
are either disorders of development which 
took plaee in the prenatal period or met- 
nbolie disorders whieh are determined by 
genetic factors. Another large group of dis- 
orders of mentation is produced through 
extrinsie faetors which operate at the time 
of birth. The whole group may be readily 
summarized under the term “paranatal 
disorders.” 

It is well recognized that the time of 
birth is a eritieal period for the child and 
that, therefore, birth is associated with an 
increased biological risk. Difficulties may 
start weeks before birth by premature sep- 
aration of the placenta or abnormalities in 
circulation which interfere with the nutri- 
tion of the unborn. Lack of oxygen and 
other nutritional factors may produce an- 


.oxia of the brain, with severe damage to 


brain tissue and resulting cystic degenera- 
tion of the white matter and anoxic lesions 
of the gray matter. The actual time of 
birth multiplies similar dangers, and an- 
oxia or interruption of oxygen supply of 
the brain, traumatization of the brain 
through compression, bleedings inside and 
around the brain, neonatal pneumonia and 
interference with blood and oxygen circu- 
lation due to premature breathing, and 
anemias with their severe sequelae form 
the gamut of possible noxious faetors which 
interfere with the health of the newborn 
child. Few of the children exposed to such 
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conditions eseape entirely unimpaired, and 
in the majority of them motor disabilities 
manifest themselves so that paranatal dis- 
orders are almost identical with the field of 
cerebral palsy. However, some birth- 
injured ehildren may show little actual mo- 


jority of patients the damage to the brain 
involves large areas, including those in- 
tegrative fields serving "intelligence 
may range from a slight developmental re- 
tardation to a complete incapacity for in- 
tellectual adjustment. The application of 


and 


Fiaure 13. Cerebral palsy. Note 


uncontrolled movements of arms 


(athetoid choreatic 


movements with flexion and hyperextension of various parts of the extremities, spasticity 


of lower extremities. Th 
factor. 
injuries, 


There are many diffi 


instance of cerebral palsy was due to kernicterus, or the Rh 
ent types of cerebral pals 
(From C. E. Benda, Developmental Disorders of Mentation and Cerebral Palsies, 


D 


, mainly due to so-called birth 


figure 82-A, with permission of publisher, Grune & Stratton, New York, 1952.) 


tor disability, the main damage involving 
so-called “silent” areas of the brain, that is, 
areas like the frontal lobes the function of 
which is not immediately apparent and the 
lack of which is, therefore, not obvious to 
the observer. 

Cerebral palsy is a disorganization of 
motor control through damage to the cen- 
tral nervous system. In some individuals 
the damage does not interfere with “intel- 
lectual” development and motor impair- 
ment is the only symptom, but in the ma- 


psychological ratings like Stanford-Binet 
mental ages to the child with cerebral palsy 
is of dubious value and may be useful only 
for placement in a specific grade or new 
training program. "The brain-injured child 
manifests a great number of changes in the 
motor and perceptual fields, and what may 
appear as “intellectual” deficiency may 
actually be a perceptual anomaly, as has 
been demonstrated by a number of investi- 
gators (Werner, 1948; Strauss and Leh- 
tinen, 1947; Goldstein, 1936; and others). 
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To gain a satisfactory insight into the men- 
tal abilities of a child with cerebral palsy, 
one has to observe him on different occa- 
sions and retest him at periodie intervals. 
Any conclusion arrived at in infancy or early 
childhood may be wrong and misleading, 
because some brain-damaged children make 
a very slow start but gain speed after the 
first years have passed. 

Cerebral palsies manifest themselves in 
different ways, and the neurologist may 
classify the forms according to certain types 
of motor disability. Little's spastie rigidity: 
is the most severe type of cerebral palsy, 
which is often identical with decerebration, 
in which the cerebrum is severely damaged 
and the child operates on a lower level of 
neurogenic integration. On the other hand, 
traumatism of the cerebellum may lead to 
ataxia or a form of cerebral palsy which 
interferes little with intellectual perform- 
ance. For the psychologist it is most im- 
portant to realize that motor disability 
creates a different perceptual climate for 
the handicapped individual. The inability 
of the infant and child to conquer the world 
and to incorporate his environment through 
the gradual stages of oral, visual, auditory, 
and tactile exploration creates a different 
concept of reality, and the child with cere- 
bral palsy therefore needs a substitute for 
his deprivation in sensual exploration of the 
world. The child has an increased dis- 
ability to make a satisfactory emotional 
contact with his surroundings, and, recipro- 
cally, the environment is easily frustrated 
and rejects the child who is not able to 
make any returns in emotional and intel- 
leetual gratification. The training of such 
a child, which has been attracting much in- 
terest, is a complex problem which is de- 
pendent not only upon the creation of bet- 
ter motor control but also upon the appli- 
cation of a multidimensional approach in 
which the psychologist, neuropsychiatrist, 
educator, and, last but not least, parents 


and close environment have to collaborate 
intimately with each child. 

Although the majority of children with 
cerebral palsy suffer from paranatal disor- 
ders, infectious diseases of infaney contrib- 
ute another large group to this category. 
Most children run through the usual infant 
infections (measles, scarlet fever, mumps, 
whooping-cough, pneumonia, and others) 
without damage to the nervous system, but 
a small percentage are damaged through 
noxious factors, either actual virus dis- 
eases, toxins, or allergic reactions, which 
cause a variety of pathological features. 
If damaged before speech and gait are es- 
tablished, the child may be greatly retarded 
in the acquisition of these skills and remain 
without speech for many years, even 
throughout life, If illness occurs in the 
second year, speech may be lost and return 
after a long time or inadequately. Speech 
defects are, therefore, one of the most char- 
acteristic “palsies” of the postinfectious or- 
ganic syndrome. If no “organic” symp- 
toms are manifest, a disturbance of be- 
havioral patterns is not unusual. The child 
with postinfeetious cerebral palsy often 
shows overactivity and restlessness, disor- 
ganization of behavior, aggressiveness, and 
emotional instability, and the combination 
of these symptoms is often so characteristic 
that the postinfectious child can be recog- 
nized even with an indecisive history. 


PERSONALITY DISORDERS ON A 
HIGHER INTEGRAL LEVEL 


Emotions and Emotional Disorders 
(Psychoneuroses) 


Although many abnormal mental reac- 
tions and illnesses are nowadays recognized 
as “emotional” disorders, the term emotions 
is still unsatisfaetorily defined and no gen- 
erally accepted theory of emotions is avail- 
able. In theoretieal physies it is not con- 
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tested that physieal faets are without mean- 
ing unless a theory attempts to marshal the 
wealth of observations. In psychology, 
however, the necessity for theoretical con- 
cepts is still little recognized and is often 
mistaken for love of speculation. Before 
any progress in the understanding of emo- 
tional disorders can be expected, a clearer 
understanding of “the emotions” and their 
rôle is necessary, and in the following para- 
graphs the attempt will be made to offer 
such a theory, based on the writer's own 
observations and data presented by other 
investigators (Cobb, 1950; Yakovlev, 1948; 
and Papez, 1937). 

If we talk of emotional disorders, we ob- 
viously mean to differentiate such disorders 
from other pathological categories, like dis- 
orders of intelligence or “cerebration.” In 
emotional disorders we deal, not with dis- 
orders of interpersonal relations which are 
due to abnormal perceptual functions or 
abnormal intellectual interpretation of ex- 
periences and judgment, but with disorders 
of affects, moods, and the expression of in- 
ward feelings which disturb the normal for- 
mation of contacts between an individual 
and his antagonists. Some investigators 
still use the term “emotions” only for path- 
ological conditions of rage, terror, inhibi- 
tion, or depressions—briefly, any pathologic 
exaggeration or inhibition of normal affects, 
but there is nothing either in the etymology 
(e-motion) or in the accepted meaning of 
the word whieh would warrant such limi- 
tation. 

Each living organism automatically reg- 
isters its own position in relation to its en- 
vironment by a status of organismal brief- 
ing which is inwardly experienced as a cer- 
tain “feeling” or “affect” (ad-facere) which 
expresses itself on a somatic level in a ecr- 
tain organization of organismic responses 
as sensations, and is experienced on a 
higher integral level as a certain state of 
changes in tension or mood. Although each 


feeling has a certain duration, it is dynamic 
in nature and is related to a previous ex- 
perience, and it is anticipatory as it is modi- 
fied by the direction in which the organism 
moves toward a solution of the present 
status to reach a condition of lessened ten- 
sion or equilibrium. 

What is experienced inwardly as a feel- 
ing may be called the “climate” in which 
an organism functions. That which is ob- 
served as an outward motion (e-motion) 
is the expressive behavior which the organ- 
ism activates in order to change its rela- 
tionship to the environment with which it 
interacts. 

By the term “emotions,” therefore, is 
meant that field of human and animal ex- 
periences and behavior which encompasses 
the immediate responses of a living organ- 
ism to external and internal stimuli. Al- 
though the classical terminology consid- 
ered emotions an affective state of “con- 
sciousness” in contrast to cognitive and 
volitional states—meaning that any human 
experience is a part of “consciousness,” 
therefore there cannot be anything actu- 
ally “unconscious” in our consciousness 
(though it may be not “focused”)—this 
concept of consciousness has become less 
and less acceptable to modern psychology. 
Animals, including man, live through a con- 
tinuous stream of emotional experiences in 
which the contact with the outer world is 
registered in emotional values according to 
the gratification or lack of gratification 
which an object of encounter offers. This 
system of emotional experiences perma- 
nently influences any new action and modi- 
fies motivations, but it functions on a dif- 
ferent level of integration. It has nothing 
to do with awareness of experiences or mo- 
tivations, and is not immediately accessible 
to cognitive consciousness. The field of 
emotions links nature together on a level 
of instinctual and libidinous drives, in which 
animal and man share equally, although 
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each emotion is private and essentially un- 
sharable because each individual finds him- 
self in a different state of needs and satis- 
faction. The field of cognition or awareness 
seems to be reserved to man; although we 
do not know the "language" of animals, we 
have reason to believe that the use of hu- 
man language has introduced into nature à 
new level of interaetion: the level of sym- 
bolie representation, which is a specific type 
of human life. It is for this level of hu- 
man mentality that psychodynamie psy- 
chology wishes to restrict the term “con- 
scious” functions. 

Whereas the affective state through which 
an organism passes leads, on a bodily level, 
to an organization of autonomie responses, 
the total of sensations and feelings results 
in a certain “mood” which represents the 
organization of organismie responses in toto, 
The affective condition under which an or- 
ganism operates is its positional briefing for 
further action. Changes in mood can there- 
fore be deseribed in different terms. One 
may either deal with the outward or in- 
ward direction of an emot;onal expression 
like extrovert and introvert, or with de- 
grees of emotional expressive behavior in 
terms of acceleration, increased intensity, 
lack of inhibitions, aggressiveness, elation, 
or the opposite as expressed in inhibitions, 
retardation, lack of initiative, ete. Stanley 
Cobb has presented a possible classification 
of the emotions, arranging them in a circle 
with the opposite poles of pleasant and un- 
pleasant and least differentiated and most 
differentiated. Under pleasant emotions 
are registered joy, elation (mania), and on 
a more differentiated level companionship, 
love, and affection; their opposites are 
fear, terror, sadness, depression, loneliness. 

Whatever system of classification of dif- 
ferent moods is used, each will register dif- 
ferent intensities, different directions, and 
sensations of a pleasant or unpleasant na- 
“ture. In each, emotion manifests itself as 


an unconscious dynamic behavior which 
characterizes the position in which an indi- 
vidual finds himself in relation to his in- 
ternal and external environment. While, 
therefore, on the one hand emotions are 
reactions to outward stress and stimuli and 
a specific mood registers the bearing of an 
organism with regard to outside forces, on 
the other hand it is evident that the posi- 
tion of each individual is determined by his 
own “energy” and driving force, by the di- 
rection in which an organism moves on ac- 
count of his instinctual needs, and by the 
amount of energy that an organism is able 
to throw into the battle. 

One of Freud’s most important contribu- 
tions is the discovery that the emotional 
life is conditioned by the instinctual drives 
and that, therefore, emotional reactions are 
to be understood only in regard to the 
needed gratification of a specific drive which 
determines the action of an individual. The 
emotional life is centered around the grati- 
fication principle, and our affects are de- 
termined by their emotional value in rela- 
tion to the possible gratification of some 
need. Earlier physiology and psychology 
considered the whole field of sensations, 
pereeptions, and affects as a system of 
reactions to stimuli in which the individual 
behaves rather passively while his aetions 
are determined as reactions to outside 
stimuli, Freud has demonstrated that the 
individual is aetivated and conditioned 
through his primary instinctual needs, 
which determine the nature of his emo- 
tional experience. 

The fundamental drives which condition 
the activity of an individual, and the 
"energy" which is behind these drives, have 
been matters of argument between differ- 
ent schools of biologists and psychologists 
for almost a hundred years. It is obvious 
that each situation is actually met in a dif- 
ferent emotional state, according to the na- 
ture of the drive which is behind the action 
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and the motives whieh determine a spe- 
cific behavior. The more highly integrated 
the world of an individual, the more com- 
plex is the system of motivations that de- 
termine emotional responses in their spe- 
cific character. However, most scientists, 
in their scientific endeavor to explain the 
complexity of phenomena by reducing them 
to one “causative” factor which is supposed 
to be behind all of it, felt the need to desig- 
nate one source as the fundamental force 
behind the whole life or, at least, the psy- 
chological complexities. For the vitalist it 
was “life” itself, this unknown process which 
distinguished the living cell from inorganic 
matter, the entelechy of Aristotle, which 
Driesch renewed; for Bergson it was the 
élan vitale. For other schools, including 
Freud, it was a basie “energy,” libido, or, 
finally, sex. 

Tt is one of the weakest points in the 
monumental work of Freud that he himself 
and his pupils considered it his greatest 
contribution that he had "discovered" sex 
as the driving force behind all human psy- 
chological activity, This, however, is not 
actually a discovery but a bold terminolog- 
ical simplification which is even of dubious 
value as a heuristic principle. If Freud’s 
sex theory means (and Freud was con- 
vinced that he had proved this point) that 
all the emotional gratifications which an in- 
dividual seeks on different levels of behav- 
ior are identical and “nothing but” the need 
for sexual gratification, this statement dis- 
regards the essential difference between 
“sex” as it appears at the time around 
puberty and the infantile emotional crav- 
ings which a child manifests. This either 
makes the use of the term “sex” meaning- 
less by applying it to all emotions, or ob- 
scures the essential difference between ac- 
tual sex behavior and general emotional 
needs. Freud himself was convinced that 
his sex theory was able to explain the vi- 
cissitudes of various instinctual drives, and 


he was proud to have demonstrated, as he 
thought, that all emotional needs are 
evolved from sexual libidinous behavior 
patterns and these original sexual behavior 
patterns are modified through inhibition 
and sublimation by the action of the super- 
ego. This “theory” does not do justice to 
the actual facts, and it confuses an arbi- 
trary interpretation with actual observa- 
tions. The general need for emotional grat- 
ification and well-being, and sexual libido, 
obviously are not the same. Moreover, the 
sex drive does not precede all instincts so 
that the emotions derive from sexual 
drives; on the contrary, the sexual drive 
differentiates out of a general unspecific 
contact behavior and represents a specific 
drive with specifice needs. The need for 
emotional gratification constitutes a large 
field of psychobiological needs which, in 
man, are not organized under the domi- 
nance of the sexual drive for almost 15 
years. Nature has deemed it wise to delay 
the development of the sex drive for such 
a long time, during which numerous chan- 
nels of gratification are offered to the grow- 
ing child. Only after a relatively firm ego 
structure has been developed, and selective 
emotional behavior has had sufficient time 
to establish a system of ego-near emotional 
values, is the sex drive permitted to take 
its powerful and domineering place within 
the system of driving forces. 

Modern psychoanalysts identify Freud’s 
sexual theory more and more with a gen- 
eral theory of emotions, but this modifica- 
tion of Freud’s original concept was not 
intended by him, nor is it a development 
of psychoanalytical experience. However, 
most analysts have now accepted the gen- 
eral theory of emotions as a necessary modi- 
fication of the sex theory, and in this re- 
gard there is fairly general agreement be- 
tween the analytical school of psychology 
and other genetic psychologists. ; 


————— 
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Since any contact formation of an indi- 
vidual is colored by the emotional status 
through whieh the organism passes, the 
laws of emotional life are indeed the foun- 
dations of psychopathology as far as this 
science deals with the unconscious inter- 
personal relations with other organisms. 
The life experience of each individual, from 
the day of birth on, is the history of his 
emotional experiences through contact with 
the outer world. Any meaningful contact 
and, therefore, any experience is an affective 
experience determined by the individual's 
instinetual needs and the positive and nega- 
tive emotional values of an object, regard- 
less of whether this object is alive or in- 
organic matter. The human race has inher- 
ited no “instincts” as species memory of 
adequate behavior patterns. The individ- 
ual has to collect his own experience by 
groping acts of trial and error through 
which the world is gradually incorporated 
as the specific environment in which the 
individual moves. This is not an “ob- 
jective” environment of objects and matter 
but a subjective, affective environment of 
an emotional nature because each object is 
charged with an emotional value in regard 
to the subject which encounters it. The 
drives and emotions are specifie action pat- 
terns in the stage show which the individual 
puts on to win his point in striving for in- 
dividual gratification. This drive is con- 
stantly corrected and modified by group 
behavior and its patterns. 

Since the history of emotional contacts 
reveals the true story of psychological pat- 
terning of behavior, which is primarily un- 
conscious and not remembered in the form 
of symbolic representations, it is obvious 
that the study of the emotional life history 
needs an entirely different approach from 
the classical, experimental, or rational-logic 
one, Through Freud, psychoanalysis of- 
fered for the first time a scientifie method 
of approach to the unconscious through the 


analysis of dreams or other unconscious 
manifestations of the emotional orientation 
which is behind unconscious behavior pat- 
terns, 

Of course, the emotional orientation of 
behavior is not the only one: though man 
has no “instincts” as species memory of 
adequate behavior patterns, man has lan- 
guage through which the “experience” of 
the race is pumped into each growing child 
by means of words which are the currency 
of symbolized experience. Through the 
word, each individual participates in the 
common knowledge of his specific cultural 
group, and shares with it its species and 
group memories, As a means of communi- 
cation, language as such is foreign to the 
individual’s own emotional status, which is 
determined by his own life history. The 
problem of expressing individual emotional 
states and evaluations through the common 
instrument of language is, therefore, a basie 
problem of all exchange of feelings in litera- 
ture and common contact between individ- 
uals. Psychoanalysis as a science of the 
unconscious is also greatly handicapped by 
the basie fact that it deals with a language- 
foreign material and yet depends for com- 
munication on the currency of words. 


The Psychoneuroses 


It is impossible to discuss the large field 
of emotional disorders or “the psychoneu- 
roses” in detail within the scope of this 
chapter. The previous remarks were made 
in order to enable the reader to understand 
the principles of emotional disorders and to 
find his way through this complex field, 
even if details of the matter have to be 
neglected. 

Emotional disorders can be defined as 
affect-conflicts and disorientations. The 
psychoneurotie patient is disoriented in his 
instinctual behavior patterns because his 
own emotional experience has devaluated 
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the objects of his instinctual and libidinous 
attraction, and he finds himself in a con- 
flict between the need for gratification of 
his drive and his past emotional experience 
which bars him from attaining the desired 
gratification. The neurotic’s own experi- 
ence, for instance in regard to love and atti- 
tudes toward the other sex, may have been 
a frustrating one through previous exposure 
to lovelessness, cruelty, or rejection on the 
part of the mother or another important 
person on whom he had to rely and who 
did not live up to the expected róle. With 
such a background, he has difficulties in 
later life in overcoming the negative ex- 
periences and in surrendering without dis- 
trust and suspicion to a new experience. 
Time and again we see how the behavior 
of the male adolescent and adult is in- 
fluenced by the life history of his contacts 
with the other sex, as well as by the róle 
which the father played in early childhood. 
If a weak father deprived the son of the 
possibility of a satisfactory identification 
with a maturer person of his own sex, the 
son is often unable to find his réle as a 
mature person in society. The same is true 
of the woman. While the female child is 
anxious to have a gratifying emotional re- 
lation to the father, in families where the 
parents are divorced or the family has been 
deserted by the father and the female child 
is left with the mother, such a child often 
has a difficult time overcoming this pri- 
mary disappointing experience with a fa- 
ther and representative of the other sex. 
The emotional relationship to the other sex 
may be impaired by inherent hostility and 
distrust, and many girls act out their latent 
hostility in an ambivalent relationship to 
many different men. Moreover, they take 
revenge on their parents by unconventional 
behavior patterns which often lead to prom- 
iscuity. Even birth to an illegitimate child 
may be given by highly intelligent girls 
who are obsessed with a desire to spite the 


world in general and their family in par- 
ticular. 

Since early frustration is usually mixed 
with helpless hostility and craving for re- 
venge which cannot be satisfied exeept by 
day dreaming and unconscious hostility, the 
emotional relations of the neurotic are usu- 
ally characterized by striking ambivalence, 
which means the undifferentiated mixture 
of antagonistic emotions within the same 
relationship. It is the complex presence 
of affection and hatred or hostility at the 
same time which inhibits the neurotic from 
experiencing gratification without guilt, and 
not until this ambivalence has been recog- 
nized and dissolved is the neurotic able to 
live in an undisturbed relationship with 
those people whom he wants to love most. 

The life history of a person reflects the 
history of his emotional contacts with the 
outer world from the day of birth. The 
first instinctual need of the newborn is rep- 
resented in the need for food, which is satis- 
fied by a mother or her substitute. It is 
quite obvious that not only must the need 
for food be satisfied in regard to the neces- 
sary calories but also the way in which the 
need is gratified has a great psychological 
value and is decisive for the establishment 
of psychological relations between the new- 
born and his first contacts. What Mar- 
garet Ribble has called “psychological 
mothering” involves the care of the child, 
the way it is handled, the amount of at- 
tention and love it receives, and the well- 
being which results from such psycholog- 
ical gratification. The life history of many 
psyehoneurotie patients indicates that the 
first contact of the baby with its mother 
was highly unsatisfacory. A cold, rejecting 
mother who does not like her child may 
often fulfill her duties by following a me- 
ticulous schedule of feedings, but her un- 
conscious hostility and rejection may ex- 
press itself in a hundred small ways. Un- 
satisfactory home conditions may be the 
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cause of constant tension, and the infant's 
first emotional experienees may be associ- 
ated with great anxiety. 

Not only the feeding but also the training 
of the child is an area in which the personal 
contact between mother and child is closest 
and, therefore, most likely to lead to future 
complications if unsatisfactory. Psycho- 
analysis has demonstrated the fact that the 
training period of a child with regard to 
his excretions is of psychological signifi- 
cance in that at this stage the mother func- 
tions in a controlling and often punitive 
way and the child learns for the first time 
that it is holding an object of its own which 
can be used as an object of bargaining to 
buy emotional gratification in the way of 
praise, attention, and rewards. Although 
this phase may easily remain unnoticed for 
the majority of human beings, the history 
of many neuroties indicates that the train- 
ing period was indeed a period of struggle 
and that an overanxious or overbearing 
mother had attached undue importance to 
the excretory functions. Enemas and over- 
meticulousness are so often mentioned in 
the history of psychoneuroties who develop 
what psychoanalysts have called an “anal” 
character that the fact cannot be denied 
that the undue attention to the excretory 
function may create an emotional shift in 
the individual which often cannot be over- 
come without special attention (Huschka, 
1944). 

No doubt the experience of a mother as 
a cold and unpleasant, unloving person re- 
flects itself throughout life and will tinge 
later contacts with mothers, wives, and the 
other sex in general throughout life. On 
the other hand, a mother may be a very 
demanding person who talks constantly of 
the need of being loved, and the need for 
gratitude beeause she has “sacrificed” her- 
self and bestowed upon her child such an 
amount of care. In a growing child with 
these experiences, a conflict will arise be- 


tween his actual experienee of love which 
was coldness, rejection, and unfriendliness, 
and the connotation of the term “love” as 
a devoted and unselfish attitude, ready to 
give as much as take, an attitude which 
does not fit into the emotional experience 
of the individual. Such a conflict is highly 
confusing, and the ambivalence of affects 
may remain throughout life and render 
such a man unable to love any woman, or 
vice versa. It is so often found in later 
life between two persons that his and her 
love are not the same, which actually means 
that the experience of what is love in two 
different individuals is so complex and of 
such different nature that the two emotional 
concepts can never be reconciled. 

With the growth of the child, his con- 
tacts with the outside world become stead- 
ily more complex. The relationship to the 
father as a third person besides mother and 
child has many potentialities of conflict, 
especially in families where the relationship 
between father and mother is not satisfac- 
tory. Tension' or strife between parents 
may reflect itself in a competitive fight for 
the affection of a child, or it may result in 
rejection, the image of the other parent on 
whom some of the parental hostility may 
be centered being seen in the child. A 
boy striving for the affection of the mother 
may find himself in a competitive situation 
with the father, whom the child may wish 
to displace, a situation which Freud called 
the “Oedipus complex.” This Oedipus sit- 
uation, the emotional affinity between 
mother and son and daughter and father, 
is a natural stage of development which 
under normal conditions serves to establish 
attitudes and behavior patterns which are 
essential for mature relationships. How- 
ever, abnormal emotional interaction in the 
Oedipus (and Electra) situation can be the 
germ of severe neurotic difficulties in later 
life. A mother who rejects her son as a 
representant of the male sex, on account 
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of unconscious or conscious hostility toward 
the father, may prevent a male child from 
normal development and foree such a child 
either into a confusing cross identification 
with the other sex in order to please the 
mother and be accepted, or may breed 
overhostility against the mother and the 
other sex, manifested in overt hostility and 
cruelty which are so often mixed with sex- 
ual relations in later life. On the other 
hand, a mother who utilizes the affection of 
the boy and bestows overaffection on him 
may ereate in him unwarranted tendencies 
to replace the father and to compete with 
him at a time when competition is hope- 
less, The amount of undrained hostility 
toward the father, and the fear of his re- 
venge, keeps many adolescents in a róle 
of dependeney on the mother and in fear 
of competition with other adult men. Ado- 
lescents of this type are often extremely 
gifted and promising but in the moment of 
success they are not able to take it, and 
they destroy their own success by not living 
up to adult behavior patterns. Their un- 
conscious fear of revenge and fear of com- 
peting with other men, on account of their 
unconscious hostility toward them, keeps 
these boys unduly tied to the mother and 
to the protective climate of childhood. 

Similar conditions are easily demonstrated 
for the girl. Since the mother represents 
not only a person with whom the growing 
girl has to compete in sex but also the 
moral traditions which are meant to pre- 
vent the girl from premature sexual rela- 
tions, the mother is often considered with 
a mixture of hostility and affection, and if 
hostility outweighs love the female child is 
easily led to actions which are likely to 
spite the protective mother and that for 
which she stands. 

Freud has called the individual repre- 
sentation of the total of group behavior 
and experience the “superego,” and a psy- 
choneurotie finds himself usually in a con- 


flict between his individual needs and the 
values which he has incorporated in his 
superego and which so often represent a set 
of values that he does not like and that he 
considers inhibiting factors on his way to 
gratification. 

Other persons in addition to mother, 
father, and siblings enter the pieture, and 
contacts with these new persons will again 
color the future emotional evaluations of 
persons of similar relationship. Moreover, 
socialization of the growing youth makes it 
necessary that his behavioral patterns be 
fitted into the needs of a larger group. The 
grent complexity of emotional relations be- 
tween members of a family increases con- 
stantly as the radius of contaets of a child 
inereases, but it must be admitted that the 
basie eontaets as they develop in the first 
years of life in relationship to mother, 
father, and siblings are of fundamental im- 
portance. A child whose early life was 
satisfactory and happy is usually able to 
meet new contacts with a firmer ego struc- 
ture, which will enable him to make satis- 
factory adjustments. When, however, the 
ego structure never had an opportunity to 
develop, every new contact represents a 
possible danger and a weak ego structure 
may collapse even under minor stresses. 
Since, however, at present so many psy- 
chologists overemphasize the importance of 
early childhood experiences, it must also 
be emphasized that life is a dynamic proc- 
ess which continues to require new adjust- 
ments throughout its duration but which 
also offers possibilities of learning and new 
adjustments at every period. It is by no 
means true that all emotional difficulties 
derive from early childhood experiences. 
Confliets arise throughout life at every level 
of maturation, and at every level there are 
possibilities of maladjustment which can 
be dissolved much faster and easier if they 
are of recent origin. 
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The typical development of a psycho- 
neurosis in adults follows certain laws 
which, for instanee, Franz Alexander has 
represented in a scheme. Of his six points, 
only the first three are important for the 
understanding of psychoneuroses in chil- 
dren: 


1. Precipitating factors, The actual situa- 
tion with which the patient cannot cope, 

2. Failure in the solution of actual prob- 
lems. Unsuccessful attempts at adaptation 
of shorter or longer duration. 

3. Regression. The replacement of real- 
istic effort to gratify needs by regressive 
fantasies or behavior. 


These three factors can readily be rec- 
ognized in most emotional disorders of 
childhood. Children who are not able to 
cope with new situations show regression 
and mobilize earlier behavior patterns in 
order to obtain gratifieation on a more 
primitive level, One of the most common 
and relatively harmless psychoneurotic 
manifestations is the reappearance of bed 
wetting in à 3- or 4-year-old child who ex- 
periences the birth of a new sibling for 
which he had not been properly prepared. 
When he notices that he is suddenly losing 
much of the attention, if not affection, 
which he previously enjoyed, and the new 
arrival centers upon itself a great amount 
of attention and love, the child regresses 
to behavior patterns which in his previous 
experience proved powerful in attracting 
motherly attention. Moreover, the new- 
born or infant is not scolded for wetting 
the bed and soiling the diapers, which is 
accepted as something natural at that 
stage, whereas he himself has had to go 
through a period of striet training in order 
to get rid of these “bad habits.” The older 
child may easily regress into a stage of 
identification with the younger sibling, in 
order to obtain the same amount of atten- 
tion and gratification for his need that he 


observes in his younger and often envied 
sibling. If the sibling is of a different sex, 
and the increased attention of the mother 
is not only the natural attention which the 
more helpless baby requires but is an un- 
conscious preference of the other sex by 
the mother, either girl or boy, the sibling 
rivalry may turn into an actual problem 
of emotional relationships with the other 
sex. 

In children, psychoneurotic conflicts man- 
ifest themselves on two levels: first, in so- 
called “psychosomatic” manifestations; and, 
second, in behavior disorders with a great 
variety of expressions, The psychosomatic 
manifestations are often associated with 
either disorders of breathing, e.g., in the 
form of asthma, or disorders in functions 
of the intestinal traet in the form of per- 
sistent constipation or diarrhea, Later in 
life, the same type of disorder may lead to 
severe spasms and the development of ul- 
cers. On a higher psychological level, psy- 
ehoneurotie conflicts are often expressed in 
children in the refusal to learn to talk and 
to use language as à common means of com- 
munication. During school age, reading 
and spelling difficulties are often of an 
emotional nature. In more severe cases, 
the emotional disorder manifests itself in 
a regression to stages of earlier develop- 
ment and the patterns of a younger child 
are adopted. The child either develops ex- 
cessive dream life and abandons his reality 
contacts by imaginary gratification through 
dreams and dealings with dolls and imag- 
inary subjects, or on the other hand, if 
the ego structure has never incorporated 
the proper inhibitions of behavior, he may 
try to compensate for their repression by 
overactivity and especially aggressive be- 
havior which manifests itself in revolt and 
hostility, and even delinquency. Of the 
so-called conversion or hysterical symp- 
toms, blindness or at least difficulty in 
vision is not too rare. In the field of nu- 
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trition, overeating is one of the most, com- 
mon expressions of emotional insecurity, in 
which children, especially boys, want to be- 
come big and strong and like adults by 
consuming a great amount of food. On the 
other hand, the need in females for being 
different from the mother, who may be 
very stout and fat, may result in loss of 
appetite and very little eating, whieh un- 
der pathologieal conditions may result in 
anorexia nervosa, a very severe neurosis 
which sometimes has a fatal outcome, 

From a general psychological point of 
view it has to be realized that emotional 
disorders ehange the set of motivations of 
a child, and, therefore, his contact with the 
outer world may be changed in its essen- 
tial pattern. Children of school age revolt 
by refusing to learn what they are supposed 
to learn, by lack of attention or short at- 
tention span, by inability to memorize, and 
by excessive dealing with dreams, espe- 
cially in the form of ambitious daydreams. 
Such emotional behavior may lead to com- 
plete failure in school, and many children 
with emotional difficulties are considered 
stupid, of inadequate intelligence, or even 
feeble-minded. The evaluation of IQ tests 
has therefore to be done with the greatest 
caution, and a low IQ in an emotionally 
upset person may by no means represent 
the actual mental capacities. It has also 
to be remembered that many children of 
borderline or somewhat dull intelligence 
are likely to get involved in severe emo- 
tional conflicts, It has been demonstrated 
in discussing the marginal group that 
hardly any child coming from the marginal 
strata is spared from severe emotional con- 
flicts which further interfere with the de- 
velopment of an intelligence which may be 
somewhat inadequate anyway, In any 
evaluation of a personality, one has there- 
fore to carefully evaluate the set of motiva- 
tions and emotional contacts which tinge 
the human behavior to a great extent. 


CHILDHOOD SCHIZOPHRENIA 


Whereas the psychoneuroses and affect- 
disorders involve the field of emotional 
states or moods which determine the or- 
ganismie bearing and set the patterns of 
outward expression of internal states, in 
schizophrenic psychoses we find a d 
ganization of behavior patterns which in- 
volve primarily the formation of contact 
with reality. It is one of the major con- 
tributions of modern child psychiatry to 
have discovered that schizophrenia, which 
is the most important mental disease in 
adolescents and adults, may occur in child- 
hood and infaney. Children with childhood 
schizophrenia had previously been consid- 
ered hopeless idiots, and the psychotic 
child had constituted that group of “defec- 
tives” who differed from patients with or- 
ganic brain syndromes and yet were not 
accessible to any education or routine train- 
ing. The “idiot” of a schizophrenic nature 
was that patient whose condition clinicians 
and anatomists used to call “functional” 
mental deficiency because even at autopsy 
no significant pathology could be discov- 
ered with histopathological means available 
up to now. 

It is only recently that newer observa- 
tions, based on the behavior of adult schizo- 
phrenie patients, have taught us to dif- 
ferentiate between mental defect and child- 
hood schizophrenia, The discovery of 
childhood schizophrenia may throw new 
light upon the problem of schizophrenia in 
general, and may explain what actually 
happens in the schizophrenic patient, be- 
cause the oecurrence of childhood schizo- 
phrenia (that means in patients of much 
less integrated personality with less “ex- 
perience”) gives a clearer insight into the 
fundamental process. L. Bender (1942) 
defines childhood schizophrenia as a clini- 
eal entity which 
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reveals pathology in behavior at every 
level and in every area of integration or 
patterning within the functioning of ihe 
central nervous system, be it vegetative, 
motor, perceptual, intellectual, emotional 
or social. Furthermore this behavior pa- 
thology disturbs the pattern of every func- 
tioning field in a characteristic way. The 
pathology cannot therefore be thought of 
as focal in the architecture of the central 
nervous system but rather as striking the 
substratum of integrative functioning or 
biologically patterned behavior. 


Despert (1941) considers the early symp- 
toms to be detachment, lack of emotional 
relationships, and flatness of affect. Chil- 
dren with schizophrenia reveal 


excessive dependence on the mother, bizarre 
behavior, temper tantrums, speech and 
language deviations (infantile autism, ob- 
sessive interest in word forms, neologisms). 


What is it that distinguishes the schizo- 
phrenie child from the idiot? Observa- 
tions on children with childhood schizo- 
phrenia show that these children are quite 
intelligent in many respects and that, there- 
fore, the application of the term “idiocy” 
has no meaning and the application of 
Stanford-Binet or similar intelligence tests 
is thoroughly inappropriate. Children 
with childhood schizophrenia may not talk. 
‘As a matter of fact, the majority of them 
do not acquire speech as a means of com- 
munication, and it is the absence of speech 
which so often first brings the patient to 
the attention of the physician. The schizo- 
phrenic child reveals no contact with his 
surroundings, He walks along without 
taking notice, and yet observes keenly. He 
is often interested in even complicated 
mechanisms, pulling them apart and some- 
times, though rarely, putting them together. 
He avoids obstacles, climbs skillfully, rushes 
away, looks after his own needs, but does 
not respond to emotional contact or care 


to deal in any way with outside matters. 
That such a child ean hear is often demon- 
strated, as he will stop when briskly called; 
that he understands can be shown by the 
fact that he often carries out à command 
if it is given in an authoritative manner, 
though he will not listen to pleading or 
reason. Bender has called attention to 
the fact that these children often maintain 
infantile motor behavior patterns; for ex- 
ample, by whirling the child around, the 
examiner placing a hand on the child's 
head, the child may maintain the motion 
like a spinning top. This, however, is not 
always so, and an observation made by 
me recently may be of interest: 


One of the children who was tested in this 
way by the present writer did not continue 
the spinning motion but had to “unwind” 
himself, turning backward the same num- 
ber of times as he had been turned in the 
original direction. When he walked out of 
the front door, he had to return through 
the front door; if he left through the back 
door he had to come in the same way. 
Forceful interruption of these compulsive 
patterns was answered with increased anxi- 
ety. This child walked always on the 
same path which he trod on the lawn, in 
a complicated zigzag manner; he was not 
able to go on a straight line. When forced 
to do so he showed anxiety, but when left 
to his own impulses he would return ex- 
actly the same way as he had come. There 
was no speech. If left alone, the child 
would play for hours with the same piece 
of string, pulling it apart, or picking flow- 
ers and pulling their leaves. This obses- 
sive behavior was only interrupted by 
continuous masturbation or rocking on & 
bench, which he would continue for hours. 
Speech was limited to grunting noises, 
which were always expressed in a monot- 
onous way without modulation. And yet 
this child found his way around the house, 
fed himself, used the icebox independently, 
and rarely broke or damaged anything 


around him. 
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If one observes a larger group of chil- 
dren with schizophrenia, they all show 
similarities. "They are well built, often 
beautiful children, whose physical appear- 
ance belies their severe mental aberration. 
'They show an amazingly good memory, re- 
turning to the same places and toys even 
years later and recognizing familiar per- 
sons and subjects without difficulty. They 
do not speak because they have no capacity 
for aequiring the great variations in ex- 
pression, rhythm, and modulation which 
human speech involves and they have no 
sense of the meaning which is a part of 
human verbal communication. If the chil- 
dren learn to talk, they use speech in single 
words or short commands which either ex- 
press their wishes or are repetitions of 
commands given to them. Many schizo- 
phrenie children refer to themselves in the 
third person or in the way their surround- 
ings refer to them. Speech is therefore 
only a repetition of the sounds whieh they 
have heard when earrying out certain mo- 
tions. 

The most characteristic fact in some of 
the more highly organized children with 
schizophrenia is their compulsive behavior, 
which makes them appear extremely inse- 
cure and forces them to stick at all costs 
to familiar behavior patterns which have 
been tested before and which do not seem 
to involve new risks. If the schizophrenic 
child is even more severely disturbed, he 
appears completely disorganized and will 
not react to emotional contacts or his ma- 
terial surroundings. Having no relation- 
ship with the outside world the child 
handles all matter without concern, is de- 
structive and aggressive, and shows only 
the most primitive instincts of self-pres- 
ervation. If these children are playing 
with toys, they usually disregard dolls or 
any symbols of human beings. Sometimes, 
though rarely, animals may be included in 
the play activity if the child is familiar 


with them as a steady part of his mental 
environment. Mostly the child will play 
with simple blocks, and higher-grade schizo- 
phrenic children who permit some insight 
into their mental functioning indicate that 
they use blocks and simple forms as repre- 
sentations of persons and animals with the 
same facility with which other children 
would pick actual dolls and symbolic pic- 
tures. : 
Understanding the schizophrenic child 
has made it possible in some instances to 
draw a child out of his complete isolation 
(autism). Some of these children have 
definitely proved that they have high in- 
telligence and that they experience their 
surroundings in certain ways without the 
possibility of achieving actual contact. As 
in adult schizophrenia, the phenomenon of 
autism or isolation, the lack of “contact 
formation,” appears to be the fundamental 
disorder. The difference between neurosis 
and psychosis rests upon the opposite way 
in which emotional problems are handled. 
As Alexander (1948) so aptly expresses it: 


The dynamic relation between the ego and 
the emotional demands is exactly reversed 
in psychoses and neuroses. In neuroses 
the ego overpowers the emotional demands 
and the neurotic symptom is a protest of 
the restricted impulses; in psychoses the 
ego yields to impulses, and hence the ap- 
parent lack of repression. In psychoses 
the impulses overpower the ego and it 
abandons its acquired function of recog- 
nizing reality. At the same time the ego 
loses its other function of harmonizing the 
different instinctual demands and turns out 
to be weak in the face of both external 
reality and the pressure of the primitive 
unadjusted instinctual impulses, 


In other words, the child with childhood 
schizophrenia does not learn to handle the 
reality problem or to make what one calls 
“contact” with reality and an appropriate 
adjustment to its demands. It is, there- 
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fore, not chance that one group of child- 
hood schizophrenia manifests itself between 
144 and 2% years, when the normal child 
makes the transition from the inward stage 
to reality testing. The schizophrenic child 
apparently refuses to accept the outside 
world as something different from his in- 
side dreams and wishes, and makes no 
differentiation between his own imagina- 
tion and the so-called “reality.” It is for 
this reason that speech has no meaning. 
The possibility of contacting the outside 
and maintaining the individual strength 
(ego strength) is apparently not a function 
of the brain itself, but of the strength of 
the fundamental drives of the organism 
which are anchored in the organism as a 
whole rather than in the central nervous 
system, It is for this reason that some 
European scholars have come to talk of 
schizophrenia as “somatosis.” Although 
this term does not seem to be well chosen 
because it entirely leaves out the impor- 
tance of derivative mental funetions, it is 
meant to indicate that it is the strength 
of the organism with its fundamental drives 
which seems at fault. Other investigators 
have emphasized the weakness of the vital 
drives (Vital Triebe), which seem much less 
firm than in an individual of normal 
strength. They consider schizophrenia à 
contact weakness in which the individual is 
not able to exert the normal pressure and re- 
sistance toward the outside world. There 
can be little doubt that in some individuals 
this primary contact weakness and the lack 
of fundamental drives are due to a genetic 
inadequacy which is not so much an inade- 
quacy of structural cerebral patterns as of 
the vis a tergo which drives an individual 
toward its environment in order to seek 
gratification of its natural needs. The in- 
herited weakness prevents the child from 
making the transition from the inward ori- 
entation to an outward drive, and the child, 
therefore, remains overdependent and en- 


capsulated in his own world. His weak 
ego relies on simple defense mechanisms 
which are primarily of a compulsive char- 
acter, repeating time and again the same 
patterns with a complete inability to shift 
from one pattern to another and to enter 
the sphere of “effectuation.”+ Children 
with inherent contact weakness remain, 
therefore, in their own world. As Alexan- 
der (1948) says: 


the psychotic has, in a sense, no respect for 
reality. It is easier for him to relinquish 
his contact with reality than to control his 
own emotions, and as a result he solves 
his inner conflicts by changing the picture 
of reality to suit his subjective demands. 


Besides inherited weaknesses, traumatic 
childhood experiences are certainly able to 
produce a similar withdrawal from outside 
contact. Histories of children with infant 
schizophrenia indicate that some of them 
have been exposed to a traumatic separa- 
tion from the mother either through illness 
or death, or have experienced some other 
severe traumatism which may not be 
enough to harm the average child but may 
be sufficient to inhibit the progress of a 
weaker organism, Childhood schizophrenia 
is likely to become manifest during those 
critical periods when the child is confronted 


1 The term “effectuation” was coined by P. Yakov- 
lev, who has distinguished three spheres of motility 
in a paper, “Motility, Behavior, and the Brain": 

1, The sphere of visceral motility, which encom- 
passes the change of state of energy within the 
organism: cell metabolism, respiration, circulation, 
secretion, ete. 

2. The sphere of motility of the outward expression 
of internal states covers the gamut of the so-called 
“emotions,” i.e, internal motions brought out. 

3. The sphere of motility of effectuation, which 
creates changes in the world of matter and produces 
work through which the creature impresses itself upon 
the world of matter, eg., locomotes, shapes and 
handles matter, using his own body and parts of it 
as tools. 

This sphere of effectuation is pathologically af- 
fected by those abnormal conditions to which the 
term “psychoses” is usually applied. 
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with severe changes in its inner and outer 
environment. ‘The first critical time, as 
mentioned, is between 1% and 2% years, 
when the normal child makes the transition 
toward reality contact. The second erit- 
ical phase is between 6 and 10, when in- 
creased demands of school and social life 
frighten a weak child from forming and ex- 
erting stronger drives. Childhood schizo- 
phrenia therefore develops frequently in 
the prepuberty period before the age of 
10, and results in a regression to former in- 
fantile behavior patterns which have proved 
to be safe and are now compulsively re- 
peated and maintained. The third most 
critical period is at puberty, when the 
sudden appearance of sexual drives forces 
the developing individual to face the real- 
ity of his own sexual nature, and to face 
the needs of impressing his own sexual 
character upon his environment and the 
other sex. Not only the weakness of the 
fundamental drives themselves but also the 
psychological need to face reality as a 
sexual being forces the individual to eom- 
mand a fairly well-established ego struc- 
ture, in order to achieve a satisfactory com- 
promise between the reality principle and 
one’s own needs for gratification. A weak 
ego structure may easily break down at 
that critical period and regress to former 
behavior patterns which dispense with the 
need for an aggressive behavior toward 
reality. 

It has long been established that hallu- 
cinations and other phenomena of adult 
schizophrenia are manifestations of regres- 
sion into a time when there was little dif- 
ference between the inner and outer world, 
and the child was able to move around in 
his imaginary world without limitations. 
The close relationship between halluci- 
natory experiences and dreams shows that 
the schizophrenic individual returns to a 
dream world. In childhood schizophrenia, 
where the separation between ego and the 


outside world has never been completed, 
we see relatively few hallucinatory experi- 
ences and there is no evidence that young 
children actually have hallucinations com- 
parable to the hallucinations of adolescents 
and adults. However, certain behavior 
patterns of schizophrenic children like 
grimacing, talking to oneself, looking around 
with sudden lightning glances, mannerisms, 
shaking of the head, making significant 
signs the meaning of which is unknown to 
everybody except the patient himself, out- 
bursts of aggressive or self-mutilating be- 
havior, indicate that the schizophrenic child 
has a very active inner life which is, how- 
ever, difficult to interpret because these 
patients have not yet progressed to a state 
of differentiation in which they are able to 
express their thoughts. 

Childhood schizophrenia has to be dis- 
tinguished from other conditions which may 
produce some similarities in behavioral 
patterns. Asphyxiation at birth is a fre- 
quent reason why children act in a dreamy, 
half-conseious manner and take no notice 
of what is going on about them. They may 
learn eventually to walk but may not talk. 
Another illness which has some similarity 
to childhood schizophrenia, although it 
should be clearly differentiated from it, is 
dementia infantilis or Heller’s disease which 
occurs often around the age of 3 years and 
leads to a rapid loss of speech and pro- 
gressive deterioration although motor pat- 
terns are well maintained and no neuro- 
logical symptoms can be found.  Heller's 
disease is apparently a degenerative meta- 
bolie disorder in which the nerve cells un- 
dergo severe degeneration and lobar atrophy 
of the brain (especially the frontal lobes) 
occurs, Heller's disease has therefore to 
be considered a manifestation of "the or- 
ganie brain syndrome." 

It has been mentioned that no univocal 
histopathologieal data are available in 
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schizophrenia, After what has been said 
above, this should no longer surprise the 
investigator. Schizophrenia is a total per- 
sonality disorder in which the individual 
has severed his contaet with the outside 
world and has withdrawn to his own world. 
Although in many schizophrenics there may 
be found an undue dependence on a pro- 
tective environment on account of lack of 
drives toward the outside world or an or- 
ganismic weakness which may have a “con- 
stitutional" basis of decreased cellular ac- 
tivity and resistance to stress, no one can 
specify from what sources organismie act- 
tivity and different rates of vitality derive. 
We know that the nervous system, the 
endocrine system, especially the pituitary, 
adrenals, and gonads, have to do with the 
phenomenon of vitality, but we also know 
that no single gland or action is responsible 
for this basic phenomenon because the ac- 
tion of the glands themselves is a mani- 
festation of basic organismie energy. Al- 
though it is, therefore, possible to show 
anomalies in adrenal or gonadal function, 
in vasomotor control, or in brain activity 
(often demonstrable in abnormal electro- 
encephalograms), none of these isolated 
pathological data can explain the complex 
phenomenon of behavior patterns as seen 
in schizophrenia. In childhood schizo- 
phrenia the therapeutic problem is pri- 
marily that of creating an appropriate en- 
vironment of a more protective nature, in 
whieh the schizophrenic child can develop 
a stronger ego structure without constant 
danger. 

We have to learn to provide a greater 
variety of environmental conditions so 
that a larger number of the population can 
find facilities for individual development. 
Our civilization has to make use of all its 
members according to their own capacities 
and not according to a fictional “average” 
where an adequate environment is only pro- 


vided for a more or less large group near 
the center of biological and mental varia- 
tions. 

Bibliography 


Alexander, Franz. 1948. Fundamentals of Psycho- 
analysis, (8rd printing.) New York: Norton. 

Alexander, F., and H. Ross, (Eds.) 1952. Dynamic 
psychiatry, Chicago: University of Chicago Press. 

Ballantyne, J. W. 1905. Manual of antenatal pathol- 
ogy and hygiene. 2 vols. New York: William 
Wood. 

Bellak, L. 1948. Dementia praecoz: The past decade's 
work and present status, a review and evaluation, 
New York: Grune & Stratton. 

Benda, C. E. 1949a. Mongolism and eretinism. (2nd 
ed.) New York: Grune & Stratton. 

——. 199b. Prenatal maternal factors in mongolism. 
J, Amer, Med, Ass., 139, 979. 

—. 19%2a, Developmental disorders of mentation 
and cerebral palsies, New York: Grune & Stratton, 

——.  1952b. What is mongolism? (congenital 
acromicrin). Int. Rec. Med., 166, 75. 

——. 1952c, Acromieria congenita or the mongoloid 
deficiency, The biology of mental health and disease. 
New York: Paul B. Hoeber, p. 402, 

Benda, C. E, and D, Durling. 1052. Mental growth 
curves in untreated — institutionalized mongoloid 
patients. Am. J. Mental Deficiency, 66, 578. 

Bender, Lauretta. 1942. Childhood schizophrenia, 
Nerv. Child., 1, 138. 

——. 1947. Childhood schizophrenia. Clinical study 
of one hundred schizophrenic children, Amer, J. 
Orthopsychiat,, 17, 40. 

Bender, Lauretta, and W. R. Keeler, 1952. The 
body image of schizophrenic children following 
electroshock therapy. Amer, J, Psychiat., 109, 421. 

Benedek, Therese. 1949. The psychosomatic implica- 
tions of the primary unit: Mother-child. Amer. J. 
Orthopsychiat., 19, 642. 

Binet, A., and T. Simon. 1916a, The intelligence of 
the feeble-minded. (Trans. by E. 8, Kite.) Balti- 
more: Williams & Wilkins. 

—. 1916b, The development of intelligence in 

(Trans. by E. & Kite) Baltimore: 


children. 
Williams & Wilkins. 

Biseh, L. E. 1025. Clinical psychology. Baltimore: 
Williams & Wilkins, 

Bleuler, M. 1951. Forschungen und Begriffswand- 
lungen in der Schizophrenielehre, 1941-1950. Fortschr. 
Neur. Psychiat., 9/10, 385-452. 

Bossard, James H. S, 1948. Te sociology of child 
development. New York and London: Harper. 

Brierley, Marjorie. 1951. Trends im psycho-analysis, 
London: Hogarth. 

Carmichael, L. (Ed.) 1946. Manual of child psy- 
chology. (ist ed.) New York: Wiley. 

Cobb, Stanley. 1950. Emotions and clinical medicine, 
New York: Norton. 

Coleman, J. C. 1950. Abnormal psychology and 
modern life, Chicago: Scott, Foresman, 


1160 


PSYCHOPATHOLOGY OF CHILDHOOD 


1950. The develop- 
the marble 
Psychol., 77, 


Crain, Loren, and Heinz Werner. 
ment of visuo-motor performance on 
board in normal children. J. Genet. 
217. 

Davenport, C. B., C. E. Keeler, M. Slye, and M. T: 
Macklin. 1940. Medical genetics and eugenics. 
Philadelphia; Women’s Medical College of Penn. 

Dayton, N. A. 1939. Report of the mental deficiency 
committee. Publie Document 117, Comm. of Mass. 

Dearborn, W. F., and J. W. M. Rothney. 1941. Pre- 
dicting the child's development. Cambridge: Sci- 
Art Pub. 

Despert, J. L. 1941. Thinking and motility disorders 
in a schizophrenic child. Psychiat. Quart., 15, 522. 
Deutsch, Helene. 1944. The psychology of women. 


2 vols, New York: Grune & Stratton. 

Doll, E. A. 1919. The average mental age of adults. 
J. Appl. Psychol., 3, 317. 

— 1021. The growth of intelligence. Psychol. 


Monogr., 29, No. 2. Pp, vi + 130. 

——. 1927, Borderline diagnosis, Proc, Amer. Ass. 
Stud. Feeble-mind., 32, 45-59. 

—. 1935. The clinical significance of social ma- 
turity. J. Ment. Sei, 81, 766-782. 

——. 1936. The Vineland social maturity scale: Re- 
vised condensed manual of directions. Pub. Train. 
Sch., Vineland, N. J., Series 1936, No. 3. Vineland, 
N. J.: Smith Printing House. 

Dorland, W. A. N. 1942. The American Illustrated 


Medical Dictionary. (19th ed.) Philadelphia: 
Saunders. 
Down, J. Langdon. 1887. On some of the mental 
affections of childhood and youth, London; 
Churchill. 
Dubitseher, F. 1987. Der Schwachsinn, Leipzig: 
"Thieme, 


Engler, M. 1949. Mongolism (peristatic amentia). 
Baltimore: Williams & Wilkins. 

Fernald, W. E. 1912. Peeble-minded children. Bos- 
ion: Geo. H. Ellis, 

——. 1917. Standardized fields of inquiry for clinical 
studies of borderline defectives. Ment. Hyg., 1, 
211. 

Freud, A. 1946. The psychoanalytic study of in- 
fantile feeding disturbances. In The psychoanalytic 
study of the child, 2, 119. New York: International 
Universities Press. 

——. 1950. The contribution of psychoanalysis to 
genetic psychology. Presented at Clark University, 
Worcester, Mass., Symposium on genetic psychology, 
p. 476, 

Freud, S. 1948-1950. Collected papers. Authorized 
translation under the supervision of Joan Riviere, 
International Analytical Library. Edited by Ernest 
Jones, 5 vols. Vols. 1-4, 1948; Vol. 5, 1950. London; 
Hogarth. 

Gates, R. R. 1946. 
York: Macmillan. 

Gerard, M. W. 1947. The psychogenic tic in ego de- 
velopment, in The psychoanalytic study of the child, 
2 (1946), 133-62. New York: International University 
Press, 


Human genetics, New 


2 vols. 


Gesell, A. 1928. The diagnosis of mental defect in 
early infancy. Proc, Amer. Ass. Stud. Feeble-mind., 
33, 211-218. 

Gesell, A., B. M. Castner, H. Thompson, and C. 8 
Amatruda, 1939. Biographies of child develop- 
ment: The mental growth careers of eighty-four 
infants and children. New York: Hoeber, 

Goddard, H. H. 1911. Two thousand normal children 
measured by the Binet measuring scale of intelli- 
gence. Ped. Sem., 18, 231-258. 

——, 1912. The Kallikak family: A study in the 
heredity of feeble-mindedness, New York: Mac- 
millan. 

——, 1919. Psychology of the normal and subnormal. 
New York: Dodd, Mead. 

—. 1942. In defense of the Kallikak study. Sci- 
ence, 95, 574. 


Goldstein, K. 1930. The modifications of behavior 


consequent to cerebral lesions, Psychiat, Quart.. 
10, 586, 
Halstead, W. C. 1947. Brain and intelligence. Chi- 


cago; University of Chicago Press. 

Hammarberg, C. 1895. Studien über Klinik und 
Pathologie der Idiotie. Nebst Untersuchungen iiber 
die normale Anatomie der Hirnrinde. Upsala: E. 
Berling. 

Heller, T. 1908. Ueber dementia infantilis. Z. 
Erforsch. jugendl, Schwachsinns, 2, 17. 

——. 1930. Ueber dementia infantilis. Z. Kinder- 
forsch., 37, 661. 

Huschka, Mabel. 1944. The child's response to co- 
ercive bowel training. Contemporary psychopa- 
thology. Cambridge; Harvard University Press. 

Jessner, Lucie, Gaston E. Blom, and Samuel Wald- 
fogel. 1952. Emotional implications of tonsillectomy 
and adenoidectomy on children. The psychoanalytic 

si dy of the child, 7, 126. New York: International 


iversities Press, 
RPS F. J. 1938. Genetics of schizophrenia. New 
York: Augustin. 
Kanner, Leo. 1948. Child psychiatry. (2nd ed.) 


Springfield, TIl.: Thomas. 

Keeler, W. R., and Lauretta Bender, 1952. A fol- 
low-up study of children with behavior disorder and 
Sydenham's chorea. Amer. J. Psychiat., 109, 421. 

Klapper, Zelda S., and Heinz Werner. 1950. Devel- 
opmental deviations in brain-injured (cerebral-pal- 
sied) members of pairs of identical twins. Quart. J. 
Child Behavior, 2, 288. 

Klein, M. 1950. The psycho-analysis of children. 
(4th ed.) London: Hogarth, 

Kris, E. 1950. Notes on the development and on 
some current problems of psychoanalytic child psy- 
chology, in The psychoanalytic study of the child, 
5, 24-46. New York: International University Press. 

Levy, D. M. 1943. Maternal overprotection, New 
York: Columbia University Press. 

——. 194. On the problem of movement restraint: 
ties, stereotyped movements, hyperactivity. Amer. 
J. Orthopsychiat., 45, 644. 

Masserman, Jules H. 1946. Principles of dynamic 
psychiatry. Philadelphia and London: Saunders. 


BIBLIOGRAPHY 1161 


Myerson, A. (Chmn.) 1936, Eugenical sterilization: A 
reorientation of the problem. (By the Committee 
of the Amer. Neur. Ass. for the Investigation of 
Eugenical Sterilization.) New York: Macmillan, 

Papez, J. W. 1937. A proposed mechanism of emo- 
tion. Arch. Neurol, Psychiat., 38, 725. 

Penrose, L. S. 1949. The biology of mental defect. 
New York: Grune & Stratton. 

Potter, E. L. 1952. Pathology of the fetus and the 
newborn, Chicago. Year Book Publishers. 

Ribble, M. A. 1943. The rights of infants. New 
York: Columbia Univ. Press. 

—. 1945. Anxiety in infants and its disorganizing 
effects. Modern trends in child psychiatry, 11-25. 
New York: International University Press. 

Roberts, J, A. F., R. M. Norman, and R. Griffiths. 
1936. Studies on a child population: I. Definition 
of the sample, method of ascertainment, and analysis 
of the results of a group intelligence test, Ann. 
Eugen., Camb., 6, 319-38. 

Sartre, Jean-Paul. 1948. The emotions. Outline of 
a theory. (Translated from the French by Bernard 
Frechtman.) New York: Philosophical Library. 

Sears, Robert R. 1950. Effects of frustration and 
anxiety on fantasy aggression, Presented at Clark 
University, Worcester, Mass., Symposium on Genetic 
Psychology, p. 498. 

Seguin, E. 1907. Idiocy: And its treatment by the 
physiological method. (Reprint of 1866 ed. by 
Committee on Publication, Teachers College, Colum- 
bia Univ.) Albany: Brandow Printing Co. 

Shuttleworth, G. W. 1909. Mongolian rmbecility. 
London: Brit, Med. J. 

Sontag, L. 1944. Differences in modifiability of fetal 
behavior and physiology. Psychosom, Med., 6, 151. 

Southard, E. E., and O. J. Raeder. 1921. Waverley 
researches in the pathology of the feeble-minded. 
Memoirs Am. Acad. Arts and Sci., 14, 3. 


Spitz, R. A. 1945. Hospitalism, In The psycho- 
analytic study of the child, Vol. 1, p. 53. New 
York: International Universities Press. 

—— 1946. Hospitalism. Ibid., Vol. 2, p. 113, 

1950. Relevaney of direct infant observation, 
Ibid., Vol. 5, p. 66. 

Strauss, A. A., and L, E. Lehtinen. 1047. Psycho- 
pathology and education of the brain-injured child, 
New York: Grune & Stratton. 

Strauss, A, A. L. E. Lehtinen, and H. Werner. 
1941. The mental organization of the brain-injured 
mentally defective child, Amer. J. Psychiat., 07, 1194, 

Thorpe, L. P. 1946. Child psychology and develop- 
ment. New York: Ronald. 

Tomkins, Silvan S. (Ed.) 1944, Contemporary psy- 
chopathology. Cambridge: Harvard Univ. Press. 
Wechsler, D. 1939. The measurement of adult in- 

telligence. Baltimore: Williams & Wilkins. 

Werner, H. 1948. Comparative psychology of men- 
tal development. Chicago: Follett. 

Werner, Heinz, 1049. Thought disturbance with ref- 
erence to figure-background impairment in brain- 
injured children, Confinia Neurologica, 9, 255, 8. 
Karger, 

Weygandt, Wilhelm. 1936. Der jugendliche Schwach- 
sinn, Stuttgart: Ferdinand Enke, 

Whipple, G. M. (Ed.) 1928. Nature and nurture; 
Their influence upon intelligence, Yearb. Nat, Soc. 
Stud. Educ., 27 (1). 

——. 1940, Intelligence: Its nature and nurtu 
Comparative and critical exposition, Yearb, Nat. 
Soc. Stud. Educ., 39 (I). (See niso supplement, 
Addresses and discussions presenting the Thirty- 
ninth Yearbook. Salem, Mass.: Newcomb and 
Gauss.) 

Yakovlev, P. I, 1948. Motility, behavior and the 
brain. J. Nerv. Ment. Dis., 107, 318. 


CHAPTER 19 


SOCIAL DEVELOPMENT 


Harotp H. ANDERSON AND GraDYs L. ANDERSON 


Growth and development are included in 
the titles of eight preceding chapters in this 
Manual. Unlike some of the other chap- 
ters, this chapter cannot be based upon 
studies that have dealt primarily with the 
defined title of the chapter, “Social Devel- 
opment.” Although many studies are re- 
ported and catalogued under social be- 
havior, the scope of this chapter is without 
limit. 

The beginnings of emotional behavior— 
for example, the early differentiations of 
emotional responses, the studies of anger, 
hostility, aggressiveness, jealousy, security 
and insecurity, laughter, pleasure, sym- 
pathy, and sex behavior—are properly in- 
cluded in a chapter on emotional develop- 
ment, as, in fact, they are here (Jersild, 
Chapter 14). However, practically every- 
thing that can be written under emotional 
development is encompassed within the 
framework of social development. It is 
obvious that systematic overlapping of re- 
porting is to be avoided, but occasional 
eross references to studies and to theoreti- 
cal diseussions will be made. 

Similarly, in Chapter 15, entitled “Be- 
havior and Development as a Function of 
the Total Situation,” much of the interac- 
tion between the child and his psychological 
environment is not defined differently from 
his social development. No attempt will 
be made in this chapter to repeat the de- 
tailed, theoretical formulations and the in- 
sightful interpretations of Lewin’s topologi- 


cal psychology, though, again, occasional 
cross references will be made. 

Of all the possible areas of overlapping 
with social development of the child, none 
could be greater than the area of learning. 
Since there is a chapter “Learning in Chil- 
dren" (Munn, Chapter 7), no attempt will 
be made to present a systematic treatment 
of learning. In all probability much, if not 
all, social development is inseparable from 
learning. The mass of research on learning, 
nevertheless, obliges us to look to the future 
for the applicability of the principles of 
learning to human social development. 

Even considering the inevitable overlap- 
ping, there is to be found in the current 
psychological literature a vast amount of 
research and theoretical discussion related 
to social development that has not been en- 
visaged in the other chapters of this 
Manual. 

Under the title of “Social Development” 
it would be logically possible to outline or 
to prepare a synthesis of the theoretical 
structure of all the major works on per- 
sonality or of all the theories and research 
reported in the current books on social 
psychology or to summarize the already 
“classical” theories concerning social devel- 
opment contained in Freudian psycho- 
analysis. The writers of this chapter have 
decided not to undertake such a task. The 
treatment of social development needs to 
be consistent with broader areas of over- 
lapping, ie. it must be consistent with 
knowledge of the general principles of sci- 
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ence, with the faets of the biological sci- 
ences and the social sciences, and with the 
principles of values, of ethics, and of har- 
monious living. 

It does seem possible and worth while to 
attempt to report in a related and con- 
sistent way a wide variety of studies, many 
of which are not related by their authors 
to other studies or to theoretical assump- 
tions concerning social development. To 
do this the writers will present a brief re- 
view of a concept of growth, which is 
emerging in more and more places in the 
psychological literature, and a erude out- 
line or a structure of levels of growth re- 
lationships, which can represent at once 
psychological growth or social development. 

Apart from a swift historical review of 
trends in psychological thinking since 1900, 
no effort will be made to review the con- 
siderable number of early studies, more 
statie in their orientation but none the less 
representing valued and necessary steps of 
imaginative and adventuresome psycholo- 
gists of their day. These earlier studies, 
including especially a number of studies of 
European origin, have been well reported 
by Bühler (1933). The concept of social 
development is so all inclusive and the ex- 
perimental studies so numerous that the 
large and extensive bibliography following 
this chapter must be understood as an ef- 
fort to be representative. Numerous in- 
vestigations, equally worthy, have not been 
specifically cited. 


Trends in Psychological Thinking 


During the period following 1900 certain 
trends appeared out of which present re- 
search in social development has emerged. 

1. Discovery of the Individual Person. 
At the turn of this century psychologists 
discovered the individual person. This dis- 
covery, although taken so much for 
granted today as a simple idea, was epoch 


making at the time. Using the observa- 
tional and descriptive methods of the natu- 
ral scientists, Darwin (1877), Preyer (1882, 
1888, 1889), Shinn (1893-1899, 1900), the 
Seupins (1907), and the Sterns (1907, 1909) 
published their biographies of infants and 
small children. These reports are historical 
landmarks. 

Binet (1898, 1902) not only developed 
the battery of individual psychological ex- 
aminations but, long before the time of 
Adler's (1923) Practice and Theory of In- 
dividual Psychology, published reports with 
psychologie individuelle in the title. Even 
in the field of religion, a psychologist, 
James (1902), published his The Varieties 
of Religious Experience. This “timely” vol- 
ume left unquestioned the individuality of 
religious experience. 

In 1909, when the Juvenile Psychopathic 
Institute was opened in Chicago, the best 
experts in the land thought that delin- 
quency had its base in psychopathology. 
Six years later this idea was refuted by the 
director of the institute in an encyelopedie 
volume to which its author, Healy (1915a), 
gave the significant title The Individual 
Delinquent. Healy not only maintained 
that one should make a thorough study of 
the individual delinquent but, anticipating 
another emerging trend, he demonstrated 
the importance of the “total situation” 
about the child as contributing to the de- 
linquency. 

2. Freudian Psychoanalysis, At the 
same time that the individual person was 
being discovered in Paris by Binet and in 
Cambridge, Massachusetts, by James, he 
was not only being discovered but analyzed 
by Freud (1896, 1900, 1904) in Vienna. 
Psychoanalysis developed very slowly and 
for a number of years in isolation from 
psychiatry and academic psychology in 
both Europe and America. G. Stanley Hall 
brought Freud (1910) to America where 
he gave at Clark University a series of lec- 
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tures on “The Origin and Development of 
Psychoanalysis.” 

Freud not only introduced a new dynamic 
conceptual scheme of thinking about be- 
havior and unconscious motivation but 
formulated the first systematic statement 
of personality viewed as a developmental 
sequence. One of the most remarkable 
features of this sequence as well as a source 
of its chief defects lies in the fact that 
Freud constructed his genetic psychology 
for normal children out of work with the 
memories and introspections of neurotic 
adults. Anna Freud (1951), discussing the 
unavoidable factors in selection of cases, 
said: 


This situation as it exists in psycho- 
analytic work for practical reasons is re- 
sponsible for a particular trend which has 
become characteristic for psychoanalytic 
investigations from the very outset, that 
is, for the tendency to establish and re- 
construct the facts of normal psychology 
from the distortions and exaggerations pre- 
sented by pathological manifestations [p. 
482]. 


With the slow development of psycho- 
analysis eame inevitable differentiations by 
Freud himself and by others as the first 
formulations were tested and reexamined 
against successive clinical experiences. 
These differentiations, each an effort to 
describe and to interpret and explain be- 
havior, beginning with elaborations, refine- 
ments, and differences in interpretation 
by Jung (translated 1916, 1923) and Adler 
(1907, 1909, 1923), were followed by a 
long and still growing succession of psy- 
choanalytie writers. Psychoanalytic the- 
ories have since been the subject of in- 
vestigation by, for example, experimental 
psychologists (Sears, 1943, 1944), psychi- 
atrists using experimental and observa- 
tional methods with animals and infants 
(Levy, 1928, 1934; Spitz, 1945; Spitz 


and Wolf, 1946; Ribble, 1939, 1943, 
1944), learning theorists and anthropolo- 
gists (Mowrer and Kluckhohn, 1944). 
Longitudinal studies have also been under- 
taken (Fries, 1944, 1947; Fries and Lewi, 
1938). 

Reviewing significant aspects of psycho- 
analytic development since her father’s visit 
to America, A. Freud (1951) commented: 


Now, after forty years, all this has 
changed beyond all expectation, There 
are today more psychoanalysts in the 
United States than in all other countries of 
the world put together. There are as 
many as thirteen Branch Societies of the 
International Psychoanalytic Association 
and, linked with them, ten to thirteen 
Training Institutes for the instruction of 
future analysts, their number increasing 
still from year to year. Many scientific 
periodicals are open to psychoanalytic con- 
tributions. Books on the subject are so 
prolific that even the most diligent worker 
in the field has difficulty in keeping his 
knowledge of the literature up to date [p. 
477]. 


3. Discovery of the Whole Child in the 
Total Situation. It is not clear in how 
many areas nor in what order the aware- 
ness of the importance of the child’s en- 
vironment began to emerge. In the study 
of delinquency and misbehavior Healy has 
been a pioneer. Healy (1915b) pointed out 
that dishonesty, like delinquency, was a 
situational phenomenon and not a char- 
acteristic of the child himself. He cited 
cases where dishonesty disappeared when 
the situational stresses were removed. 
With the same theme in mind, H, H. An- 
derson (1929), at the University of Geneva, 
discussing the work of psychological clinics, 
devoted a chapter to L'enfant entier dans 
la situation entière. 

At a symposium on “The Treatment of 
Behavior and Personality Problems of 
Children," Lowrey (1930-1931), chairman, 
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expressed a general consensus: “These 
groups [psychiatrists, clinical | psycholo- 
gists, and psychiatrie social workers] have 
finally discovered the human being as the 
total personality involved in the series of 
more or less total situations" (p. 56). 

From the University of Berlin, Lewin 
(1933) summarized in English his interpre- 
tation of “Environmental Forces," which 
he elaborated for the first edition of this 
Manual (see Chapter 15). 

Frank (1928) outlined a theory of per- 
sonality development viewed as a product 
of the learning process. More specifically, 
he attempted 


to sketch the personality as the outcome 
of the individual's learning how to man- 
age his physiological tensions, under the 
tutelage of parents and other adults who 
present him with various tensional prob- 
lems in their efforts to mold his behavior 
into the socially sanctioned patterns [p. 
705). 


Frank (1936) reversed the perspective of 
1909 by stating that it is our culture that 
is “sick” and not fit for healthy children 
to grow up in. From this article, “Society 
as the Patient,” has been taken the title 
for one volume of Frank’s (1948) collected 
writings, most of which are quite within 
the scope of psychodynamies of social de- 
velopment. Among many others who con- 
tributed expository writings are to be found 
Mead (1934) on the meaning of language 
and communication, Plant (1937) on the 
interaction of the child and his culture, 
Cottrell (1942) on situational fields in 
social psychology, and Sullivan (1947) on 
psychiatry as a science of interpersonal re- 
lations. 

4. The Multi-discipline Approach. A 
fourth trend evident since 1900 is the multi- 
discipline approach to the study and mod- 
ification of behavior. 


Child guidance clinics. The multi-dis- 
cipline approach was a conspicuous feature 
of Healy's first clinic, the Juvenile Psycho- 
pathic Institute in Chicago. The Com- 
monwealth Fund combined three of the 
four trends cited above when, in the 1920's, 
they established their demonstration clinics. 
They emphasized the study of the indi- 
vidual, the understanding of the child's 
interaction with his environment, and the 
multi-discipline approach. Looking back, 
one can see that it was inevitable that 
more systematic efforts would be made to 
integrate the contributions of persons from 
many disciplines working together on com- 
mon problems. The American Orthopsy- 
chiatric Association, whose members are 
psychiatrists, psychiatrie social workers, 
and clinical psychologists, was founded in 
1924 to fulfill a need for communication 
among these disciplines. One criterion for 
membership in this organization, applicable 
to each of the disciplines, was practical ex- 
perience in a teamwork relationship with 
members of the other disciplines, In a 
literal sense, this organization has repre- 
sented a very productive kind of social 
development among adult professional 
workers. 

The research institutes. Another type 
of multi-discipline approach is seen in the 
research institutes of child welfare estab- 
lished under the aegis of the Laura Spel- 
man Rockefeller Foundation in the 1920's. 
These institutes followed somewhat the or- 
ganizational pattern of the Child Welfare 
Research Station established “by the people 
of Iowa” at the State University of Iowa 
in 1917. Although most of the staffs of 
these institutes were psychologists, they 
had direct or indirect collaboration in re- 
search with physicians, pediatricians, den- 
tists, orthodontists, physiologists, nutri- 
tionists, psychiatrists, pychoanalysts, soci- 
ologists, anthropometrists, anthropologists, 
nursery school teachers, and parent edu- 
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eators. To facilitate communication among 
research workers from the various dis- 
ciplines the Committee on Child Develop- 
ment of the National Research Council fos- 
tered the founding of the Society for Re- 
search in Child Development in the 1930's. 

Trends of the times were reflected in the 
early research publications from these in- 
stitutes, several of which established mon- 
ograph series. As research in any discipline 
is limited by the refinement or elaboration 
of method, it is understandable that the 
early research was concerned mainly with 
studies of physical growth and studies of 
mental and motor development. Yard- 
sticks, tape measures, and mental tests 
were already at hand. The trend of re- 
search soon turned, however, to the ob- 
servation, quantification, and statistical 
treatment of social interaetion, social re- 
sponses, and social development.* This 
swift expansion of emphasis is seen in the 
titles of the first monographs to appear 
from four of these institutes. 

The first monograph from the Iowa Child 
Welfare Research Station was Baldwin's 
(1921) The Physical Growth of Children 
from Birth to Maturity. In the first mono- 
graph from the Institute of Child Welfare, 
University of Minnesota, J. E. Anderson and 
Foster (1927) explicitly included the child's 
environment in the title, The Young Child 
and His Parents. A Study of One Hundred 

1 Harris (1953) closed his review of research in 
the general field of child psychology with a foot- 
note comment on the current disproportion, as he 
found it, between the numbers of studies reflecting 
research interests in Personality problems and social 
influences, on. the one hand, and the paucity of studies 
of intellectual growth and motor skills, on the other, 
“More than thirty excellent quantitative Studies of 
personality disorganization in children appeared this 
year but cannot be reviewed—for lack of space. Like- 
wise, the literature utilizing the case approach has 
been omitted. A striking feature of this Peview is 
ihe dearth of material on motor and intellectual 
growth and the development of skills as contrasted 
with the emphasis on social influences on personality” 
(p. 27). 


Cases. From Teachers College, Columbia 
University, Child Development Monogra ph 
No, 1, by Thomas and her ociates 
(1929), was entitled Some New Techniques 
for Studying Social Behavior. Bott (1933) 
published Method in Social Studies of 
Young Children as Monograph No. 1 in the 
Child Development Series of the University 
of Toronto Studies. 

A multi-discipline longitudinal research 
study was begun in 1929 at the Child 
Guidance Clinic, Institute of Child Wel- 
fare, University of California, Berkeley. 
Macfarlane (1938), director of the study, 
made an elaborate report of methodology 
of data collection and organization for this 
cumulative clinical study of normal chil- 
dren, From this time on, studies of social 
response, social interaction, social develop- 
ment, not to mention clinical studies and 
individual case reports of breakdowns in the 
process of social development, have ap- 
peared in such numbers that further docu- 
mentation here is unimportant. 

5. Contributions by Other Investigators. 
Meanwhile, from widely separated parts, 
studies of social behavior began to appear 
in the 1920’s. In Vienna, a whole series of 
imaginatively conceived studies inspired by 
Charlotte Bühler appeared. These studies 
have been well summarized by Bühler 
(1933). In Geneva, from La Maison 
des Petites and the Rousseau Institute, 
Piaget (1923) published his report on ego- 
centric language and thinking. In Canada, 
Bridges (1931) published her Social and 
Emotional Development of the Preschool 
Child. Isaacs (1931) wrote Contribution 
à la psychologie sociale des jeunes enfants, 
and (1933) a book in English by a similar 
title. Murchison, with his editorial ear to 
the ground, founded the Journal of Social 
Psychology in 1930. 

6. Discovery of the Child's Unverbalized 
Social Defenses. In addition to the ob- 
jective, observational studies with their 
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quantifiable, statistieal treatment, there 
were other research inquiries in the 1930's, 
with roots deeply sunk in Freudian psycho- 
dynamies, that were distinetly of an indi- 
vidual, qualitative nature. Murray's (1938) 
Explorations in Personality is the best ex- 
ample. Although these studies were made 
on adults, they introduced techniques for 
inferring human needs and defenses. Frank 
(1939) collected a wide variety of these 
newer concepts under the rubrie projective 
techniques, a term that was seized upon 
with almost too much avidity by psycholo- 
gists. Projective techniques (Bell, 1948; 
Abt and Bellak, 1950; H. H. Anderson and 
G. L. Anderson, 1951), as unstructured ma- 
terials, offer a minimum of obvious or 
meaningful threat to the subjeet. Devised 
to evoke symbolie expressions of attitude, 
anxiety, and tension, they reveal to the psy- 
chologist hitherto concealed hostilities, ag- 
gressions, fears, anxieties, and unconscious 
defenses. These techniques have opened up 
new and subtle means for diagnosing defi- 
ciencies in social development and obstruc- 
tions to the social communication process. 

7. Psychotherapy with Children. Psy- 
chotherapy, viewed by whatever school or 
cult, whether regarded as speeding up the 
growth processes, gaining insight into one's 
cosmic orientation, learning or relearning, 
or resolving an obstinate Oedipus, is insep- 
arably related to the problem of social de- 
velopment. In fact, the difficulties in a 
child’s social development or social orien- 
tation are usually the symptoms by which 
a need for psychotherapy is deduced in the 
first place. Although many books have 
been written on adult diagnosis and on de- 
scriptions of adult disease entities, there 
were very few books on psychotherapy for 
adults or children written before 1935. In 
his excellent treatment of the history of 
psychiatrie therapy, Appel (1944) listed 
only two books dated prior to 1935 (A. 
Freud, 1928; and Klein, 1932) which deal 


with children. The first issue (1930-1931) 
of the American Journal of Orthopsychiatry 
reported the symposium, mentioned above, 
on “The Treatment of Behavior and Per- 
sonality Problems in Children.” The sym- 
posium produced the judgment, expressed 
by Lowrey (1930-1931, p. 51), that, al- 
though there were many persons competent 
to write a book on diagnosis, no one at that 
time was competent to write a book on 
treatment. The record has validated Low- 
rey’s judgment of the situation in 1930, 

In the 1930's there was much self-ex- 
amination of what clinicians did. Sehilder 
(1938), who had worked with children and 
adults, published a book with the unmodi- 
fied title Psychotherapy. Rogers (1939) 
wrote The Clinical Treatment of the Prob- 
lem Child, followed (1942) by Counseling 
and Psychotherapy. Allen (1942) pub- 
lished Psychotherapy with Children. In 
the next 10 years more than a dozen books 
were produced on specifie topics of indi- 
vidual and group psychotherapy with chil- 
dren, It is true that practically everything 
from depth psychology to doll play and 
drop-the-handkerchief has in the 1940's 
been called psychotherapy. It is equally 
true that significant advances in psychology 
and psychiatry have been made in the 
form of more discerning observation and 
more discriminating interpretation of what 
happens in the therapeutic process. 


Hypotheses, Definitions, and 
Organization of Concepts 


The Process of Science, the Progressive 
Developing of Conceptual Schemes. It can 
be seen in the brief presentation of his- 
torical trends that a process of activity has 
been evolving. Moreover, this process has 
certain discernible characteristics that are 
familiar in other contexts. The discovery 
of the individual delinquent or of the in- 
dividuality of reports of religious experi- 
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ence represented a differentiation in psy- 
chological perceptions. The concept of 
the whole child in the total situation evolved 
into a still more differentiated concept of 
a relationship of interpenetrating attitudes 
and activities. The multi-discipline ap- 
proach represented a conscious effort to 
test hypotheses against wider and wider ex- 
perience and to achieve a higher degree of 
organization of all available relevant per- 
cepts. The meaning of interpersonal re- 
lationships is slowly becoming verbalized; 
it, too, is in process, Psychologists are 
fumbling with words trying to describe to 
each other something which they tenta- 
tively and vaguely call dynamic. Like 
the astronomers who had not yet discov- 
ered Pluto but who were agreed that “some- 
thing is out there,” psychologists and psy- 
chiatrists are unanimously agreed that they 
are about to get a better perspective on 
something important in human relations. 
They may expect that the new perspective 
will itself evolve into a still newer organiza- 
tion of percepts. 

The vagueness of percepts of social be- 
havior, the inconsistencies in interpreta- 
tion, the contradictions in definitions, the 
hundreds of studies reporting slightly dif- 
ferent segments of human behavior or seg- 
ments observed from a slightly different 
point of view—all this may look like a 
process of confusion. To the extent, how- 
ever, that it is process it satisfies the eri- 
teria of vigorous, lusty, scientifie growth. 


The history of science is a history of in- 
adequate and incomplete statements, and 
every new insight makes possible the rec- 
ognition of the inadequacies of previous 
propositions and offers a springboard for 
creating a more adequate formulation. 
The history of thought is the history of 
an ever-increasing approximation to the 
truth. Scientific knowledge is not absolute 
but “optimal”; it contains the optimum 


of truth obtainable in a given historical 
period [Fromm, 1947, p. 239]. 


The history of science reveals a struggle 
to refine observations and to communicate 
with others. Conant (1947), in attempting 
to formulate a definition of science, said: 
“In the early days one sees in clearest light 
the necessary fumblings of even intellectual 
giants when they are also pioneers” (p. 18). 
In fact, for Conant, the very definition of 
science is in terms of process, of the inter- 
weaving of concepts, the mutual stimula- 
tion, 


The texture of modern science is the re- 
sult of the interweaving of the fruitful 
concepts. The test of a new idea is there- 
fore not only its success in correlating the 
then-known facts, but much more of its 
success or failure in stimulating further 
experimentation or observation which in 
turn is fruitful. This dynamic quality of 
science viewed not as a practical undertak- 
ing but as development of conceptual 
schemes seems to me to be close to the 
heart of the best definition [p. 24]. 


The Characteristics of ^ Biological 
Growth) There are two generally recog- 
nized aspects of growth that are important 
both in physiology and psychology. 
Growth is at once a differentiation (erea- 
tion of differences) and an integration (or- 
ganization) of differences, The truth of 
this observation is perhaps more readily 
perceived in physiology than in psychology. 
An illustration from biology will facilitate 
the definition of a number of terms applic- 
able also to psychological growth. 

Figure 1 presents an example of an un- 
fertilized egg living in an environment in 
which there is a spermatozoon. Each is 
said to be an individual organism. Each is 
different from the other in structure and 

1In the preparation of this chapter the writers 
have drawn and freely adapted materials from H, H. 


Anderson (1951, 1952—both by permission of the 
publishers). 
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funetion. Each constitutes a part of the 
environment of the other. It can be said 
that the presence of the egg makes a dif- 
ference in the behavior of the spermatozoon 
and that the presence of the spermatozoon 
makes a difference in the behavior of the 
egg. The phenomenon of this process of 
relating is called the confronting of differ- 
ences. Confronting of differences is a re- 
lationship (process of relating) in which the 
behavior or presence of one individual or 
organism makes a difference in the behavior 
of the other. Without the egg to fertilize, 
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Fiaures 1. A biological illustration of the 
confronting of differences. 


the spermatozoon in due course loses its 
identity as a spermatozoon; it dies. Like- 
wise, unless it is fertilized, the egg loses its 
form and its function as an egg; it also 
disintegrates, 

In the confronting of differences, how- 
ever, there is necessarily a concept of in- 
tegrity as well as integerness, There is not 
only the fact of difference, but there is an 
acting differently. The egg behaves, acts, 
like an egg, and the spermatozoon behaves, 
acts, like a spermatozoon, and each is biolog- 
ically free to “be itself.” In the hypothesis 
that growth occurs only through the con- 
fronting and the free interplay of differ- 
ences, there is necessarily a concept of the 
integrity of differences but also of action 
consistent with this biological integrity. 
Confronting of differences is not necessarily 
conflict of differences. Conflict of differ- 
ences implies an outside attack against the 
biological integrity of the cell, from which 
we derive our concepts of rigidity, defense, 
disunity, disorganization, and disintegra- 
tion. To the extent that the process of 
interplay or confronting of differences rep- 
resents conflict and its concomitant charac- 


teristics of rigidity, domination, attack, one- 
way communication, disunity, defense, dis- 
organization, disintegration, it can repre- 
sent lower levels of change, but not the 
process of unity, integration, growth, In 
contrast with confliet which represents one- 
way communication, growth, in a very real 
biological sense, is a process of two-way 
communication between individual cells or 
organisms. 

Tt was said that Figure 1 presents an ex- 
ample of an unfertilized egg living in an 
environment in which there is a spermato- 
zoon. From the standpoint of the biologi- 
eal dynamies of this situation it would be 
equally true (meaningful) to write the sen- 
tence two ways, giving preference to neither 
the spermatozoon nor the egg. Thus Fig- 
ure 1 presents also an example of a sper- 
matozoon living in an environment in which 
there is an unfertilized egg. Actually, 
neither form of the sentence, nor both to- 
gether, is satisfactory. Figure 1 represents 
a momentary cross-section of a process of 
dynamic interplay between these two indi- 
vidual and different organisms which can- 
not be adequately sketched or verbalized. 
In the process in which biologists are inter- 
ested, that is, conception and growth of an 
individual, the egg and the spermatozoon 
are each essential, They are each different; 
but it is not meaningful to say, or to imply, 
that one is more important than the other. 


There is neither a struggle of the mem- 
bers amongst each other in the organism, 
nor a struggle of the whole with the mem- 
bers. . . . Only deterioration or imperfe 
adaptation of the organism makes members 
stand out abnormally [Goldstein, 1939, p. 
423). 


It does not seem either necessary or 
meaningful to say of Figure 1: (1) that the 
spermatozoon dominates the egg or vice 
versa, or that one is ascendant over the 
other; (2) that either the egg or the sper- 
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matozoon is submissive to the other; (3) 
that there is anything aggressive or hostile 
in the behavior of either; or (4) that there 
is anything in the behavior of either that 
can meaningfully be said to represent force, 
coercion, or confliet.* 

In the process of fertilization (see Fig- 
ure 2), the egg abandons its strueture and 
its funetion as an unfertilized egg for a new 
and emerging strueture and a new and 
emerging function. The spermatozoon also 
abandons its structure and function as a 


m 


Ficure 2. The “non-coerced” yielding to 
differences—biological example. 


spermatozoon for a new and emerging 
structure and function. Growth comes 
about through the confronting of differ- 
ences, the responding to differences, and 
the abandoning of the individual's self as it 
is for a new self in process of emerging. 
This one-celled, fertilized egg is different 
in structure and in function from anything 
that has ever existed before. It is a dif- 
ferentiated and differentiating organism. 
Growth is the creation of differences (see 
Figure 3). Instead of mere reproduction 
of the structure and function of the orig- 
inal fertilized egg cell, there appear cells 
that become, for example, nerve tissue, cells 
- that become muscle tissue, others that be- 
come bone tissue, and still others that be- 
come glandular tissue. Each of these cells 
1Herein is a difference between concepts of some 
psychologists and biologists, the difference being a 
source of confusion mainly to psychologists. ‘There 
are psychological theories, postulated in various ways, 
that in nature there is a pervasive conflict; that in 
human organisms there is an inherent or innate hos- 
tility, an aggressive instinct that must be dealt 
with; and that in human relations one must be 
either a boot or a doormat, that one is either domi- 
nant or submissive. These theories fall short of 


including the phenomenon of growth as a positive 
process in nature. 


is different from the others and from the 
parent cell in structure and function, Yet 
through the chromosomes they are all said 
to have the same biological heredity. This 
is that aspect of the process that is called 
differentiation: the emergence of originals. 
In both the physiological family of cells and 
the psychological society of persons there 
are an infinite number of problems of indi- 
vidual differences. 

Growth comes about also through an in- 
tegration of differences. There is a biolog- 
ical oneness of purpose implied in the act 
of fertilization. In the fertilization of the 
egg, the egg's ehromosomes unite with the 
chromosomes of the spermatozoon. There 
is no perfect or complete integration of dif- 
ferences. So far as is known, the pattern 
of integration could have been different. It 
represents a "voluntary" or spontaneous 
abandoning of a momentary status quo. 
Growth is process. It cannot be forced or 
coerced; it develops only under propitious 
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“Children are 
parents and different 


Ficure 3. Differentiation. 
different from their 
Írom each other." 


circumstances. It proceeds along a prin- 
ciple of intereommunieation and participa- 
tion of the parts in achieving a more highly 
differentiated, integrated, organized whole. 

As physiological growth tends to achieve 
an inereasing development of individual 
differences, there is also a continued trend 
toward an integration of differences (see 
Figure 4). The body lives and grows as a 
more or less integrated organism. The 
nerves are not rigid and inflexible but are 
responsive to the heart, the bones, the 
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muscles. The glands are flexible in their 
sensitivity to the needs of the other parts 
of the body. There is, in fact, a common 
purpose among differences implied in the 
biologists’ discovery that the individual 
acts as a whole. There is an expenditure 
of energy by the parts in such a way that 
the needs of the entire body are satisfied. 

Sinnott (1950, 1952) has discussed the 
thesis that the protoplasmic basis for bi- 
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Ficure 4. Integration of differences. “The 
child acts as a whole." 


ological organization and the basis for psy- 
chological behavior are fundamentally the 
same. 


Protoplasm, to be sure, is 1 complex lab- 
oratory of metabolism but let us not forget 
that it also builds organisms. The living 
machine, unlike any others that we know, 
grows, develops, and finally reproduces it- 
self. The activities of which it is the seat 
do not oceur at random but are so precisely 
coordinated that a change in one part is 
accompanied by specific changes elsewhere. 
As a result the growing individual does not 
expand into a homogeneous spherical mass 
but its growth is more rapid in some 
dimensions than in others and produces 
tissues that are differentiated in position 
and character. “Organism” is a very happy 
term, for the most significant fact in biology 
is that protoplasmic systems are organized. 
. . . Organization is the central fact in the 
life sciences. The autonomy of biology— 
and I believe the autonomy of psychology 
also—rests upon this concept. 

Organization is evident in various ways. 
Even in such a loosely integrated body as 


a tree the growth in length and in thick- 
ness of a branch is related to the develop- 
ment of the whole, The embryonic de- 
velopment of an animal shows still more 
precisely coordinated growth. As cell di- 
visions follow one another and the various 
organs and tissues become differentinted all 
things move in harmony [Sinnott, 1952, pp. 
458, 4591. 


]t should be pointed out that in regard 
to the characteristics of growth or the proc- 
esses of living matter all things are relative: 
they are found in degrees. In complex 
organisms are found cells that do mot 
seem to differentiate but "merely" to pro- 
liferate. It is not yet clear whether it is 
these proliferating cells which ultimately 
destroy the organism upon which they must 
depend for their existence or whether the 
cells are themselves products (not to say 
victims) of biological disorganization at a 
higher level. Upon this problem of or- 
ganization and disorganization Sinnott 
(1952) has made this further comment: 


This organizing, regulatory activity of 
living stuff is not invariable. It often is 
upset and may go quite awry. The fre- 
quency of tumors, cancers, fasciations, and 
other “abnormal” growths in animals and 
plants is ample proof of this. In such 
cases the cells themselves are often normal 
and it is only the higher coordinating con- 
trol that is upset. . . . It must be admitted 
that this phenomenon (biological organiza- 
tion) still lies, an unexplained, perplexing 
and challenging fact, at the very heart of 
biology. It might almost be said that life 
is organization [pp. 459, 460]. 


In all biological life high differentiation 
is accompanied by high harmony of the 
parts. For millions of years biological cells 
have been “learning” to live harmoniously. 
Biologists call this evolution. It is a proc- 
ess of the communication between, and the 
mutual participation of, the parts, of the 
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confronting and free interplay of differ- 
ences, of the emergence of originals. 

The criteria for physiological growth are 
two: differentiation and integration, They 
are not found separate in nature and, in 
fact, are inseparable, Differentiation and 
integration of differences are different as- 
pects of one process—growth. 

For the growth processes represented in 
Figures 1 to 4 inclusive, this much appears 
meaningful: (1) Growth is a non-coerced 
abandoning or yielding of a structure and 
function as they are for a new structure 
and new function that are in process of 
emerging, This is also called differentia- 
tion or individuation, Growth cannot be 
forced or coerced. This non-coerced yield- 
ing or differentiation, is not to be confused 
with submission, a term used to designate 
a form of behavior or a relationship that is 
associated with coercion, (2) Growth oc- 
curs only through the confronting and free 
interplay of differences. (3) The confront- 
ing of differences, as related to growth, does 
not mean conflict of differences. Confront- 
ing of differences may represent hostility, 
aggression, or attack, but to this extent it 
is foreign to a concept of growth. (4) 
Growth represents a process of integrating 
differences. (5) The process of integra- 
tion represents a progressive process of 
change to higher and higher levels of or- 
ganization, or of meaningful relations be- 
tween the parts. This aspect of growth is 
not adjustment; it is invention, the emer- 
gence of originals, the creation of differ- 
ences. (6) A concept of meaningful rela- 
tions between the parts necessitates a con- 
cept of intereommunication. 

Criteria for Psychological Growth. The 
criteria for psychological growth are also 
two. They are differentiation and integra- 
tion, though other terms have been intro- 
duced for the same criteria. 

Differentiation, spontaneity, individua- 
tion. In all recorded history man has 


struggled with two problems of social be- 
havior. The first is how to be an indi- 
vidual; how to have ideas of one’s own; 
how to learn from one’s own perceptions; 
how to develop judgment based upon one’s 
own experience; how to think for one’s self; 
how to be original, imaginative, creative, 
explorative, experimentally minded, re- 
sourceful; how to be one’s self; how to be 
spontaneous in one’s behavior; how to have 
the freedom to act on one’s own ideas and 
on one’s own value system; how to grow 
and develop psychologically at one’s opti- 
mum; and also, within this freedom, how 
to listen and how to learn from others. 
But it happens that in trying “to be one’s 
self” one frequently makes life inconvenient 
for others, In exercising the freedom to act 
on one’s own ideas one often obstructs the 
initiative of those about him or encounters 
inconsistent and conflicting value systems. 
In attempting to be original, explorative, 
experimentally minded, it almost inevit- 
ably happens that one's behavior conflicts 
with the needs and plans of others, and 
with their values, biases, prejudices, mis- 
perceptions, expeetations, and demands. 
Integration, harmony. The second great 
problem that man has struggled with is the 
reconciliation. of individual differences in 
desires, purposes, motives, goals, values, 
and actions. Individuals are different, but 
they must exercise these differences in such 
a way that there shall be the greatest har- 
mony in the behavior of men, This second 
problem, that of discovering, developing, 
inventing, achieving harmony in human be- 
havior, is thus inseparably linked with the 
first. If men behaved in such a way that 
each could approximate his optimum of 
spontaneity and self-development, that, by 
definition, would achieve the greatest good 
for the greatest number. The greatest good 
for the greatest number implies the ap- 
proach to some kind of optimum develop- 
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ment, some maximum of individuality, for 
each member of the social group. 

In a sense these two problems encom- 
pass the whole of human living. Out of 
the recognized need for spontaneity and 
harmony have arisen our concepts of law: 
contracts, torts, equities, rights. Out of the 
problem of integration of differences, of 
securing for all persons freedom to be them- 
selves, have arisen our systems of ethics. 
It can well be maintained that the social 
development of the child is not separate 
and apart from, but basie to, these epic 
strivings, Out of failure to clarify and to 
reconcile the spontaneities of many persons, 
wars and strife have developed. Delin- 
queney, neuroses, and the behavior prob- 
lems of children represent errors of per- 
ception, distortion of fact, confusions, fail- 
ures, shorteomings, obstructions to possible 
and potential social development of the in- 
dividuals involved. 

The perception and reciprocal communi- 
cation to others of one's needs and desires, 
the reciprocal interpretation to others of 
one's judgments and values, and in meet- 
ing human needs the mutual discovery of 
common purposes among differences at the 
level of action without coercion, threat, or 
guilt—this is a crude statement of psycho- 
logical growth; this is social development. 
Anything less than this represents, by that 
much less, a lower level of social develop- 
ment; anything more represents by that 
much more a higher level of social develop- 
ment. 

On the criteria of differentiation and in- 
tegration Murray and Kluckhohn (1948) 
have given the following elaboration: 


Furthermore, no conception of personal- 
ity could be complete without some refer- 
ence to the developments that occur, most 
of which can be adequately described in 
terms of differentiation and integration. 
“Differentiation” covers all refinements of 
discrimination in perception, interpreta- 


tion, and conceptualization, as well as de- 
tailed specifications in laying out plans and 
exact directions and timing in action. 
Mental differentiation is involved in the 
appreciation of differences, in the intellec- 
tual process of analysis, as well as in the 
isolation and perfection of specialized ac- 
tion systems and abilities, verbal and 
manual. “Integration” includes the ability 
to perceive similarities, as well as different 
kinds of relations between objects and 
events, to develop a coherent conceptual 
scheme, to resolve conflicts, to maintain 
loyalties, to rationalize values, to build a 
philosophy of life, to coordinate different 
plans, to think and talk in a logical man- 
ner, to organize dynamic systems into a 
unified whole [pp. 30-31]. 


Krech and Crutchfield (1948) take the 
position that not only do the processes of 
differentiation and integration occur simul- 
taneously but they are aspects of psycho- 
logical as well as physiological growth. 
Diseussing *higher" levels of stable organ- 
ization, they stated: 


'The growth of the human individual— 
physically, mentally, and psychologically— 
can be regarded as a process of simultane- 
ous differentiation and integration. In 
other words, the individual is constantly 
growing more complex, and at the same 
time the complexities are becoming better 
synthesized [p. 67]. 


Growth of Civilizations. The concepts 
of differentiation and integration have been 
used by Toynbee (1939) in the interpreta- 
tion of The Growths of Civilizations. 
Toynbee has devoted his highly docu- 
mented Volume III of A Study of History 
to a discussion of the nature and process of 
the growths of civilizations: the criteria of 
growth, the relation between growing civil- 
izations and individuals, the interaction be- 
tween individuals in growing civilizations 
and problems of arrested growths in 
tions. For Toynbee, growth of civiliza- 
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tion is a process of differentiation and in- 
tegration, the most essential criterion being 
an increase in self-determination, 


Growth is achieved when an individual 
or a minority or a whole society replies to 
a challenge by a response which not only 
answers the particular challenge that has 
evoked it but also exposes the respondent 
to a fresh challenge which demands a fresh 
response on his part. And the process of 
growth continues, in any given ense, so 
long as this recurrent movement of dis- 
turbance and restoration and overbalance 
and renewed disturbance of equilibrium is 
maintained. This is the process of growth 
as we have observed it in a comparative 
study of a number of cases; but, although 
the process may be uniform, the experi- 
ences of the various parties that undergo 
the process are not the sume... . Each 
successive challenge that any growing civ- 
ilization undergoes is apt to differentiate 
the experiences of its constituent individ- 
uals and communities , , . and it is evi- 
dent that the differentiation is eumulative. 
The longer the series of recurrent 
Challenge-and-Response-and-Challenge, the 
greater the progressive differentiation of 
the parties concerned [p. 377]. 


Growth is a Positive, Constructive Proc- 
ess. There is nothing in the phenomena of 
differentiation and integration and of the 
emergence of originals that can be mean- 
ingfully described in terms of domination, 
submission, aggression, frustration, hostil- 
ity, mastery, rigidity, compensation, con- 
flict, or even sublimation, Operationally 
defined, differentiation and integration are 
proceeding at their maximum under the ex- 
isting conditions of the organism, of its 
environment, and of the nature of the in- 
terplay between them. Rigidity, submis- 
sion, mastery, aggression, conflict, hostility, 
pathology, and disease are terms used to 
designate conditions, relations, and proc- 
esses that are low in differentiation, low in 
integration, or in which the growth proc- 


esses are abnormally retarded. The em- 
phasis which psychologists have given to 
mental disease and to these other associated 
concepts constitutes a negative approach to 
the understanding of personality. The 
very concept of defense mechanism implies 
some answer not only to the question *De- 
fense against what?" but also to “Defense 
for what?” Defense mechanisms are called 
into play when trouble arises, when “some- 
thing is the matter,” when the environment 
has interfered with the positive growth 
processes of differentiation and integration. 
Defense mechanisms are used when the 
person needs to protect his spontaneity, 
his autonomy, his own differentiating proc- 
esses, his integrity, his biological and psy- 
chological process of growing. 

Fromm (1947) refers to growth and pro- 
ductiveness as the “primary potentials” of 
man, and to defense mechanisms and de- 
structiveness as a secondary “potentiality” 
that comes into manifest existence only in 
case of abnormal, pathogenic conditions: 


man is not necessarily evil but becomes 
evil only if the proper conditions for his 
growth and development are lacking, The 
evil has no independent existence of its 
own, it is the absence of the good, the re- 
sult of the failure to realize life... the 
normal individual possesses in himself the 
tendency to develop, to grow, and to be 
productive, and the paralysis of this 
tendency is in itself a symptom of mental 
sickness. Mental health, like physical 
health, is not an aim to which the indi- 
vidual must be forced from the outside 
but one the incentive for which is in the 
individual and the suppression of which re- 
quires strong environmental forces operat- 
ing against him [pp. 218-219]. 


Fromm calls attention to similar views that 
have been strongly emphasized by Gold- 
stein (1939), Sullivan (1947), and Horney 
(1937, 1945). 
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It follows from Goldstein, Sullivan, and 
Horney, and from many others, that the 
person is inseparable from the environment 
and that the understanding of the person 
is possible only to the extent that we under- 
stand also the environment. Mead (Chap- 
ter 12) and other anthropologists (Kluck- 
hohn and Murray, 1948) have shown that. 
one must understand the eulture in whieh 
the person lives. For Cameron and Ma- 
garet (1951), the understanding of be- 
havior pathology necessitates an under- 
standing of learning in a social situation, 
the process of interplay between the indi- 
vidual and his environment. From 
Murphy’s (1949) biosocial viewpoint, 


personality is an interaction of organism 
and culture, and the situation is conse- 
quently part of the personality ... the 
interpersonal relations depend on the indi- 
viduals, but... the individuals also de- 
pend on the relations [pp. 21-221. 


Not only the individual and his environ- 
ment but the process of interacting must 
be understood. This process of interacting 
is social learning. A group of nine persons 
has attempted by group process to formu- 
late their conceptualizing of personality in 
interaction. The report of their joint ef- 
forts has been edited by Parsons and Shild 
(1951). 

Optimum Growth and a Propitious En- 
vironment. It has been mentioned that 
growth, like everything else a psychologist 
diseusses, exists in degrees. Although the 
units of measurement.or of comparison are 
often erude or even non-existent, growth 
may be considered as faster or slower, or 
as more or less. Theoretically, there are 
limits beyond which a given individual can- 
not go. Praetieally speaking, however, it 
is difficult to say that anyone ever achieves 
this highest limit. In other words, a per- 
son is growing at his optimum, or he is 
growing at something less than his opti- 


mum. It is helpful to postulate a concept 
of optimum growth, which necessitates also 
a concept of propitious environment. 

One child is differentiating at a more 
rapid rate than another of the same age. 
One mother permits or assists her child to 
emancipate (differentiate) himself from 
her faster than another mother, The units 
of comparisons are coarse and crude, but 
the comparisons are possible and useful, 

The concepts of optimum growth and 
propitious environment are quite accept- 
able in other biological sciences and can 
be equally useful to psychologists. No 
farmer would expect the same crop from a 
weedy corn field that he would get from a 
well-tilled field. No farmer expects the 
same crop of corn from a mountain field 
several thousand feet above sea level that 
he would get from a field in Iowa or Illi- 
nois. There are good reasons why cotton 
is not a commercially profitable crop in 
Minnesota, Given seed from the same 
stock, environment plays a determining 
role in the growth proc 

It is no more correct to say that the 
cotton crop of Minnesota is characteristic 
of the “inherent” or “inevitable” or “pre- 
determined” qualities of the seed used than 
to say that it is a product of cool nights 
and a short season. The cotton crop of 
Minnesota would be a product of the dy- 
namie interplay between the plant and the 
environment. In Minnesota one cannot 
bring out the "best" there is in cotton no 
matter how "good" the seed. 

Some children, as Ribble (1943), Spitz 
(1945), and others have reported, are in- 
deed brought up in a chilly climate; other 
children, as Plant. (1937) and Frank (1948) 
have tried to tell us, are literally scorched. 
Man is not only a product of his environ- 
ment, in a very real sense man is also a 
victim of his environment. 

What, then, are the elements of the hy- 
pothetical situation in which an individual 
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is approaching his optimum? How many 
different characteristics can be expected in 
a situation where a person is growing at 
something approximating the optimum of 
his hereditary potential in an optimum en- 
vironment? 

1. There is a minimum of psychological 
rejection, environmental press, or domina- 
tion. This is consistent with the hypothesis 
that growth is spontaneous and with the 
well-demonstrated fact that growth cannot 
be forced or coerced. A minimum of dom- 
ination is another way of saying that the 
setting is one in which there is a maximum 
of being accepted as one is. 

2. It follows that with a minimum of 
environmental press or domination there is 
a maximum of spontaneity. Since one is 
accepted as he is, there can be the free ex- 
pression of any ideas, aetivities, and im- 
pulses that occur to the individual. 

3, With free expression, there is the 
maximum of communieation to the en- 
vironment, making possible a maximum of 
understanding of the person by the envi- 
ronment, 

4, Since there are no threats from the 
environment, a maximum approximation 
of “true perception” would be expected. 
That is, perception would not be distorted 
by concern for what the percept meant for 
one’s personal security. (One is secure 
when accepted as he is.) This high quality 
of perception would facilitate the maxi- 
mum of understanding of others by the 
person himself, 

5. Since there are no threats from the 
environment, there is a minimum neces- 
sity for repressing into the unconscious, 
and, therefore, a minimum basis for 
neurosis. 

6. Similarly being accepted as he is, the 
person has no cause for attacking, dominat- 
ing, or coercing others, Others would 
show a maximum of spontaneity, of com- 


munication, thus facilitating a “richer” in- 
terplay of ideas and activities. 

7. Because behavior is “circular” in its 
effects, as we shall discuss later, the rela- 
tionship between the person and his envi- 
ronment shows a maximum of harmony, 
of working with others. (To the extent 
that one’s spontaneity is not in harmony 
with the spontaneity of others, one does 
not continue to be accepted as he is.) 

8. In this relation, the term “conflict 
with the environment” is meaningless. 
Projective techniques would elicit only ex- 
pressive behavior; no defense mechanisms 
would be found. (Defense mechanisms are 
elicited by environmental threat.) 

9. As for emotional behavior, in this 
uation the person experiences love, ecstasy, 
delight, and other positive, constructive, 
creative, pleasant, and satisfying emotions. 
In this optimum environment are to be 
found the “inspired moments,” the “in- 
sightful” flashes of the Gestaltists. Here 
is the joy of discovery and the thrill in 
learning. These are moments in a positive 
growth relationship with one’s environment. 
They are real in themselves. They are not 
a sublimation of anything. 

10. But, one must now add, there is no 
perfection except by definition, No one is 
completely accepted as he is, for that would 
necessitate complete understanding. All 
things that psychologists observe are rela- 
tive. There are, however, many human 
relationships and many situations that. sat- 
isfy these criteria to a high degree, in 
which it is not meaningful to speak of con- 
flict or fear of each other, of aggression or 
attack, of ascendance or mastery. Rous- 
seau (1925 edition), it seems, had this re- 
lation in mind when, writing on the social 
relation of the sexes, he said: 


But in the harmony which reigns be- 
tween them, everything tends to the com- 
mon end, and we do not know which con- 
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iributes the most to it, each follows the 
impulsion of the other; each obeys and 
both are masters. 


The Place of Value. The concept of a 
propitious environment may seem to be a 
departure from the perspective of a sci- 
entist. A propitious environment implies 
direction, goal, choice, and value. It must 
be remembered, however, that the concepts 
of growth and development are based on 
concepts of direction, organization, regula- 
tion, and preference. The scientist who 
studies social development must study all 
these things, including human choices and 
human values. The writers wish here to 
call attention to a recognition of the rela- 
tion of value to the science of psychology. 

Murray and Morgan (1945) freely ad- 
mitted that attitudes or sentiments are in- 
separable from a concept of human values. 


Hovering in the background of our 
minds was a half-formulated program for 
applying psychological methodology to the 
study of specified human values and so 
establishing pragmatic grounds for their 
tentative acceptance or rejection. There 
is nothing very unusual or revolutionary 
about this plan, though at first blush it 
may bear the look of heresy. 

Since, by definition, the object of a posi- 
tive sentiment is a value to the possessor 
of this sentiment, to investigate the one 
is to investigate the other. Thus ours has 
been a study of human values as much as 
it has been a study of sentiments. . . . 

Thus, maintaining all the while his réle 
as a scientist, the psychologist should 
eventually be able to provide formulations 
for a pragmatic system of values. 

This conclusion seems to fly in the face 
of the axiom that science is not concerned 
with value. Science describes and explains 
events but it does not pass judgment on 
them. It says, “This is what happens; take 
it or leave it.” Arguing from this creed, 
people have concluded that science can 
be of no service to man in his search for a 


satisfactory philosophy. As we see it, 
however, the exact opposite is true, at least 
so far as psychological science is concerned 
[pp. 7-813 


Allport and Vernon (1931), in their A 
Study of Values, developed a test based 
upon the frames of reference of Spranger 
(1928). Among other psychologists who 
have devoted attention to the nature and 
place of value are Kóhler (1938), Wickert 
(1940), Sherif and Cantril (1945, 1946), 
Cantril (1949), McClelland (1951), Ro- 
keach (1951), and Grace and Grace (1952). 

From Sinnott (1952) the following state- 
ment is taken: 


Human individuality and personality, 
the ego itself, is simply one manifestation 
of the . . . process by which living matter 
pulls itself together into integrated and 
organized self-regulating systems, The 
goal of the organizing process is a single, 
whole individual. Protoplasm always comes 
in separate packages. Each center of 
organization has its own psychical unity. 
Such a living individual maintains its 


1 One number of the Journal of Social Issues for 
1949 was devoted to “Social Values and Personality 
Development.” It contained articles by Miller and 
Hutt (1949) and Hutt and Miller (1949), with com- 
mentaries by Titiev (1949) and Mathews (1949). 
Another number of the same journal was devoted to 
“Values and the Social Scientist,” edited by Benne 
and Swanson (1950). This number contained a lead- 
ing article by Geiger (1950) and a symposium of 
extended commentaries by representatives of the 
fields of psychology, philosophy, economies, psycho- 
analysis, education and theology; Ayres (1950), Cat- 
tell (1950), Alexander (1950), Wieman (1950), Feigl 
(1950), Raup (1950), Lippitt (1950), Hobbs (1950), and 
Churchman (1950), 

Still another symposium treating of "Values in 
Personality Research” was edited by Wolff and 
Precker (1950) for Symposium No. 1 in Personality 
Symposia. In this number, values were discussed by 
Josey and Snygg (1950), Klee (1950), Maslow (1950), 
White (1950), Clark (1950), Auerbach (1950), and 
Wolff (1950). These authors raised serious question 
about the neglect of value by persons who think of 
themselves as scientists. 

Tolman (1949, p. 8) made a special point of the 
place of values in perceptual! readiness in animal 
learning. 
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identity and endures, even if its ma- 
terial substance is continually changing. 
The organized pattern of human personal- 
ity is a surprisingly tough fabric and can 
survive many vicissitudes. It is a whole 
and must be treated as such. 

Even the ancient question of freedom 
may perhaps be stated in fresh terms in 
light of the present speculation. It may 
be interpreted as the translation into ac- 
tion of the regulatory purposes set up in 
the brain. The purpose and the purposer 
are one. It is the individual who wills 
and does, not some agent foreign to it. If 
this is so, we do what we will, for the de- 
sires that arise in us are an essential part 
of us; and to speak of compulsion here 
seems meaningless. As Whitehead once 
said, the psychical is part of the creative 
advance into novelty. These biological 
norms that become desires, purposes and 
ideas may be true “emergents” that actu- 
ally break new ground in the universe. 

It is even possible to look at the vexed 
question of value from this biological point 
of view. Values may be said to come 
from the direction and character of the 
goals of life, the norms set up in proto- 
plasm and determining the directions to- 
ward which an organism moves, either 
physically or psychically. We may per- 
haps gain insight on them by studying the 
cause and orientation of organized living 
systems. Protoplasm has its preferences, 
and value judgments are their ultimate ex- 
pression [pp. 466-467]. 


That the biological purpose and the pur- 
poser are one is a statement very similar 
to the point of view of Fromm (1947) con- 
cerning humanistic ethies: “In authoritarian 
ethies an authority states what is good for 
man and lays down the laws and norms of 
conduct; in humanistic ethics man himself 
is both the norm giver and the subject of 
the norms, their formal source or regula- 
tive agency and their subject matter” (pp. 
8-9). This quotation is only one of many 
which might be taken from Man for Him- 


self to which Fromm (1947) gave the sub- 
title An Inquiry into the Psychology of 
Ethics. In his book Fromm elaborated 
his thesis: 
problems of ethics cannot be omitted from 
the study of personality either theoretically 
or therapeutically. . . . The divorcement 
of psychology from ethics is of a com- 
paratively recent date. The great human- 
istic ethical thinkers of the past, on whose 
works this book is based, were philosophers 
and psychologists; they believed that the 
understanding of man’s nature and the un- 
derstanding of values and norms for his 
life were interdependent [p. viii]. 


Social Development and the Second 
Law of Thermodynamics 


In the past, psychologists, in their de- 
velopment of scientific method, have drawn 
heavily upon the physical sciences. There 
has been an attempt to extend the multi- 
discipline approach in the study of man to 
a closer integration of the physical and 
biological sciences. Attempt has been 
made, for example, to discover the similar- 
ities and differences between communica- 
tion theory in physics and communication 
theory in physiology, neurology, and psy- 
chology. Since social development is based 
upon communication it is important to re- 
view some of the main concepts in these 
efforts at cross fertilization (intereommun- 
ication and integration) of the disciplines. 
In Figure 5 we have presented diagram- 
matically a comparison of some of the con- 
cepts of the physical and biological sciences. 

Physical Matter: The Closed System. 
The first law of thermodynamics concerns 
the conservation of energy or the constancy 
of energy in a closed system. The second 
law of thermodynamics concerns a quan- 
tity of energy which, while remaining con- 
stant in a closed system, tends to decrease 
in quality and never to increase. While 
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Fiaure 5. Diagrammatic comparison of concepts in the physical and biological sciences. 


it appears that no exceptions to the second 
law have ever been found, physicists have 
been unable to adapt it consistently to liv- 
ing matter. The closed system in which 
the law is supposed to operate is a the- 
oretical machine that has no conductivity 
of heat or communication with the outside. 
No material enters or leaves it. It oper- 
ates without friction and without regard to 


time, and the process within it is reversible. 
Within this closed system there is no loss 
of energy, but the free energy changes in 
quality, ultimately reaching equilibrium. 
This loss in quality of energy is called 
entropy. 

Entropy is a negative concept; it refers 
to that process in nature wherein energy 
of high quality is degraded to energy of a 
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lower quality. Entropy is the degradation 
of energy. It should be noted that physi- 
cists do not have a positive concept nor 
a word in the English language to refer to 
the positive process of achieving higher 
levels of organization of energy or the “en- 
hancement” of the quality of energy. 
Physicists, for example, Wiener (1948, p. 
18), struggling with their own concepts 
and attempting to relate the problems of 
communication and organization in physies 
and biology, have referred to the positive 
process as the “negative of entropy." Bril- 
louin (1949, 1950) has proposed the short- 
ening of the double negative to negentropy 
to express the positive concept of a change 
to a higher quality of energy. 

Life: The Open System. While both laws 
of thermodynamics apply only to closed 
systems, man is an open system and life is 
an irreversible process. Materials from the 
outside enter and leave a living organism; 
there is contaet and communieation with 
the outside. Some of the questions as to 
whether or to what extent man behaves 
according to, beside, or beyond the laws of 
thermodynamies have been diseussed by 
von Bertalanffy (1950), Wiener (1948), 
especially in his chapter on “Progress and 
Entropy,” Brillouin (1949, 1950), Raymond 
(1950), Krech (1950a, 19506), Frank 
(1951), Ransom (1952), and Anderson 
(1952, 1953). It seems that in the current 
writings of these physicists, biologists, so- 
ciologists, and psychologists there is a proc- 
ess of differentiation and of integration in 
their thinking taking place and that a 
consistency in their thinking can be illus- 
trated by referring again to Figure 5. 

If life is an open system, with energy 
and stimulation flowing both ways, and 
communication occurring in two directions, 
then the most open system, the greatest 
freedom, the greatest flow of ideas out 
and in, the maximum of communication 
with the environment is found as repre- 


sented in the top region of Figure 5. The 
top of the scale for “Life: The Open Sys- 
tem,” Figure 5, would also represent a 
situation or a relationship in which envi- 
ronmental domination, the degradation of 
psychological energy, is at a minimum. 
The maximum of social development, the 
optimum, the ideal, the “healthy” relation- 
ship from the standpoint of social develop- 
ment and psychological growth, would also 
be found at the top of Figure 5. This 
would be the theoretieal optimum environ- 
ment. 

It should be pointed out that for all di- 
mensions represented by the ascending scale 
(+) in Figure 5, the top of the “Open Sys- 
tem” is a “theoretical maximum" which is 
infinity co. In Figure 5, for each dimen- 
sion that increases with the ascending scale, 
“optimum” and “maximum” are identical. 
There cannot in nature be “too much” dif- 
ferentiation, integration, communication, 
organization, learning, “enhancement” of 
psychological or biological energy, evolu- 
tion, love, understanding, or social devel- 
opment. The test in nature is the degrada- 
tion of energy. None of these concepts is 
related positively to psychological entropy. 
There has never been found a case of “too 
much mother love”; “over-learning,” by 
definition, is not “learning.” The resources, 
incentives, and constraints of the environ- 
ment have been discussed by J. E. An- 
derson (1944). 

Murray and Kluckhohn (1948), writing 
about the socializing process, stated that 
an organism can be “over-socialized.” 
There is no inconsistency or confusion with 
the term as they elaborated it. Over-so- 
cializing, to Murray and Kluckhohn, is the 
operation of the same process of cultural 
domination which meets our test of psy- 
chological entropy. They wrote: 


By definition a highly socialized person 
is just like the majority, the average. Con- 
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structive social innovations and intellec- 
tual and artistie ereations will hardly come 
Írom such individuals. Moreover, too great. 
socialization tends to eliminate that spon- 
taneity of response which is of great value 
in ordinary social intercourse [p. 29]. 


Any socializing process which tends to level 
productive energies toward the mean in- 
stead of releasing creative energies in the 
direction of maximum or optimum realiza- 
tion of the individual’s potentials is de- 
grading human energy and producing both 
an individual and a social loss. It is the 
measure of this individual and social loss 
which is the measure of psychological en- 
tropy. Future research in social develop- 
ment may invent a kind of mathematics of 
statistical probabilities for the poet's hy- 
pothesis “The saddest of these, it might 
have been,” 

Psychological Entropy: The Degradation 


of Energy. In Figure 5, as it is drawn, the. 


degradation of energy would seem to pro- 
ceed from the top of the figure through 
both the “Open System” and the “Closed 
System” in one continuum. Beginning at 
the top with small degrees of environmental 
domination (authoritarian relations, psy- 
chological rejection, small restrictions on 
behavior or communication, the “socializ~ 
ing process"), the scale increases downward 
in domination, 

One aspect of the degradation of psy- 
chological energy is a diminishing of spon- 
taneity and of two-way communication, 
which, as mentioned above, ean happen only 
in the “Open System.” Authoritarianism 
and domination, the use of force, threats, 
and their symbolic forms of shame, blame, 
and guilt, are a form of one-way communica- 
tion. Psychologists are studying this “neg- 
ative concept of the open mind” under such 
titles as rigidity, ethnocentrism, prejudice, 
anxiety, the unconscious. 

The lowest levels of communication with 
the outside are to be found near the bot- 


tom of the scale for the “Open System.” 
Psychologists and psychiatrists speak of 
extremely uncommunicative patients as 
“merely vegetating,” or as being psycholog- 
ieally or emotionally “encysted.” There is 
little or no perceptible process of differen- 
tiation, growth, or learning in these pa- 
tients. They are more nearly in a state of 
psychological atrophy. Psychological en- 
tropy for them is high; their psychological 
energy is much degraded. Psychologically, 
they are living close to the border between 
life and death. Communication ceases al- 
together in the “Closed System.” 

The borderline between the “Open Sys- 
tem” and the “Closed System” has so far 
been crossed by man in only one direction. 
Movement at this point of Figure 5 is ir- 
reversible. Death, the ultimate in degra- 
dation of psychological energy, can occur 
through environmental domination, by 
overt intent of the environment: by eapi- 
tal punishment or murder. It can occur 
through slower processes of interacting 
with the environment: through disease or 
physical starvation. Infants, according to 
Spitz (1945) and Spitz and Wolf (1946), 
have crossed the line through lack of hu- 
man communication, lack of maternal af- 
fection. The second law of thermodynam- 
ies, as it is presently formulated by physi- 
cists, operates when the individual as a 
living organism ceases to live, disintegrates, 
and can be treated as a closed system. 

Value in Relating: Psychological Nega- 
tive Entropy. Figure 5 has a plus sign 
(+) on the right-hand side of the diagram 
for the ascending seale and a minus sign 
(—) for the descending scale on the left- 
hand side of the diagram. The vertical 
dimension of the “Open System,” Figure 5, 
represents degrees or levels of relationship 
between the individual and his environ- 
ment. A person may be very near the top 
at one moment, or in one situation, and an 
instant later the situation (field forces) 
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may have changed so that he is very much 
lower on the scale. His spontaneity may 
be very much curtailed. Communication 
may be reduced even to defensive misrep- 
resentation or false communication. The 
interpersonal interaction may be slowed. 
In a very real sense the dominating envi- 
ronment may be effecting a degradation of 
psychological and biological energy. A 
given point on the vertical dimension of 
the “Open System,” Figure 5, like Lewin’s 
(Chapter 15) diagrams of field forces, rep- 
resents a moment in time, a cross-section 
of interplay, of interacting between an in- 
dividual and his environment. It is pos- 
sible with the successive changes in rela- 
tionships, with additional communication 
or failure of communication, for an indi- 
vidual to move up or down or to remain 
indefinitely at one level of relationship, de- 
pending on the nature of the relationship, 
the demands of the environment, the mo- 
tives of the person, the extent to which he 
can or cannot meet his needs, and on his 
freedom to act. Figure 5 represents direc- 
tion: not direction of motion, but direction 
of value in relating, the value to the 
changing individual which the moment of 
relating holds for him. Figure 5 represents 
direetion toward or away from the opti- 
mum of self-realization, the optimum 
growth of the individual. The level of 
value in relating is the psychological ana- 
logue of negative entropy. Psychological 
negative entropy is growth, social develop- 
ment, creative experience. 

Although from moment to moment there 
may be movement up or down on Figure 5, 
"Life: The Open System" is still an “irre- 
versible process," and “time is of the es- 
sence.” It is not possible for a biological 
organism to relive any moment in time. 

Hypothesis of Equifinality of Growth. 
It may be mentioned here, and it will be 
referred to briefly again under psychother- 
apy, that the fact of movement up and 


down the scale of Figure 5 illustrates an- 
other hypothesis: that of the equifinality 
of growth. Von Bertalanffy (1950) has 
pointed out that in most physical systems 
the final state of a process is determined 
by the initial conditions. Growth, on the 
contrary, he said, is equifinal; it is inde- 
pendent of the initial conditions. The goal 
of psychotherapy is to help the patient 
move upward on the scale of relating in 
Figure 5. As there are many ways to ex- 
press the goals of therapy, there are many 
ways of attaining the same goal. In this 
hypothesis of the equifinality of growth lies 
the hope of the therapist: that therapy 
ean be a speeded-up growth process and 
that the client can make up for “lost” time. 
A similar idea has been expressed by Frank 
(1951, p. 507). 

Psychological Entropy and Culture. The 
concept of psychological entropy as a deg- 
radation of energy (with negative entropy 
as the release of psychological power or 
energy) is a biological concept of broad ap- 
plication. It represents a functional in- 
terplay between an environment and a hu- 
man being. It holds for infants and for 
persons of all ages. It would seem to be 
a test of a propitious environment that 
could be applied to all cultures, Moreover, 
it is amenable to measurement in quanti- 
fiable units and to prediction in statistical 
probabilities. The amount of psychological 
entropy for an individual in a given situa- 
tion can be a test of, for example, “good- 
ness” of parent-child relations or of a school 
environment. As a test of culture it can be 
a “common denominator” or a “standard 
seore” by means of which diverse cultures 
may be compared. 

The application of a concept of entropy 
would simplify many of the semantic con- 
fusions in psychology. For example, as- 
cendance, as defined by Allport (1928- 
1929), Jack (1934), and Page (1936), con- 
tains both dominative behavior (high in en- 
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tropy) and integrative behavior (low in 
entropy) (see H. H. Anderson, 19375). If 
psychologists employed the test of entropy, 
they could avoid the confusion shown in 
current uses of the term dominance. 
Where dominance is defined as behavior 
that is not domineering it is low in degra- 
dation of energy. But dominant, by impli- 
cation and by common usage is high in 
entropy. Other examples of such confu- 
sions have been discussed by H. H. Ander- 
son (1940, 1946a) and by Schneirla (1946). 

Theory of Probability, “Scientific” Pre- 
diction, and Organization. The mathemat- 
ical basis for the concept of entropy is not 
different from the mathematics of the 
theory of probability. Entropy, according 
to Brillouin (1949, p. 559), “acquires a pre- 
cise mathematical definition as the loga- 
rithm of probability.’ As entropy in- 
creases and energy approaches “equilib- 
rium," probability also inereases, Predic- 
tion is greatest at the lowest part of Figure 
5, and least at the top of the “Open Sys- 
tem." Stated the other way, as entropy 
decreases, that is, as one proceeds upward 
from the bottom of Figure 5, probability 
also decreases. Negative entropy, or the 
enhancement of energy, is today synony- 
mous with the inerease of information and 
the increase of organization in electronic 
computers, as well as in the higher levels 
of growth in living organisms. 

Socially integrative behavior, the work- 
ing with others, represents a high state of 
organization, Moreover, it represents the 
interplay of open minds, the openness to 
new information, which is one important 
reason for calling life an “Open System.” 
Confliet, on the other hand, the working 
against others, represents aetion toward 
disorganization. Emotional behavior in 
conflict, such as in fear and anger, is even 
defined by some psychologists as disorgan- 
ized behavior. In Figure 5, the degree of 
organization is highest at the top; it is 


lower, in conflict, at the middle portion of 
the scale; and it is lowest at the bottom, in 
states of atrophy, disease, and disorganiza- 
tion. Wiener (1948) relates "amount of 
information" not only to a negative concept 
of entropy but to a concept of organization. 


The notion of the amount of informa- 
tion attaches itself very naturally to a clas- 
sieal notion in statistieal mechanics: that 
of entropy. Just as the amount of in- 
formation in a system is a measure of its 
degree of organization, so the entropy of a 
syslem is a measure of its degree of dis- 
organization; and the one is simply the 
negative of the other [p. 18]. 


If it is true, as it appears to be, that the 
lowest predictability in statistical mechan- 
ies, biology, and psychology is to be found 
at the highest levels of organization, then 
the most difficult problems of prediction lie 
ahead of those psychologists who would 
study the positive aspects of human be- 
havior: social development. This mathe- 
matical and methodological difficulty has 
already been noted in a number of re- 
searches. Two examples will be given. 
Anderson (19376, 1939, 1946a) has con- 
sistently found that dominative behavior 
was more reliably observed and recorded 
than integrative behavior. Children, well 
known to their teachers, were rated with 
high reliability and high validity for dom- 
inative behavior (aggression, hostility, con- 
flict), but with much lower reliability and 
validity for integrative behavior. That is, 
prediction of conflict and discord was more 
reliable than prediction of harmony. 

Harris, Gough, and Martin (1950) re- 
ported similar findings in their study of 
parent attitudes toward child training prac- 
tices. 


In reviewing the results—one is im- 
pressed with the fact that the negative and 
less “desirable” aspects of the picture seem 
io be somewhat better determined. The 
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authoritarian and rigidity. or "fussiness" 
complexes show a higher degree of inter- 
relationship than do parent-child integra- 
tion and permissiveness attitudes. It is 
perhaps significant that it was more diffi- 
cult to locate items which would make sat- 
isfaetory appraisal of these latter dimen- 
sions. The writers are willing to suggest 
that even though a satisfactory number of 
items was obtained, the resulting correla- 
iion would not be so high as the correla- 
tions found between the less socially ac- 
ceptable attitudes. This phenomenon ap- 
pears to be an incidental illustration of the 
fact that less socially acceptable or nega- 
tive statements in personality or attitude 
tests make sharper discriminations than do 
more positively stated or desirable aspects 
of personality [pp. 179-180]. 


As psychologists, we should be neither 
surprised nor dismayed at these findings. 
They are consistent with and predictable 
from the theory of probability used in 
physics and statistical mechanics. The con- 
tinuum in the theory of probability extends 
from the virtual “dead certainty” at the 
state of relatively complete degradation of 
matter, equilibrium, at the one extreme, 
to the relatively improbable prediction of 
the emergence of an original at the highest 
theoretical integration or organization of 
matter, at infinity (one chance in infinity), 
in the “Open System.” Learning, at the 
higher levels, thus becomes the emergence 
of an original, and social development is a 
psychology of invention. 

There is reason to believe that our pres- 
ent methods and concepts in psychological 
research are still relatively static and but 
crudely adaptable for prediction in the 
dynamic problems of social learning and 
human interrelating. Since there is a chap- 
ter “Methods of Child Psychology” (J. E. 
Anderson, Chapter 1), the implications of 
entropy and the theory of probabilities for 
psychological research methodology and 


prediction in social development are men- 
tioned here only in passing. 


Levels of Dynamic Human Interacting 


The scales represented in “Life: The 
Open System,” Figure 5, can now be sub- 
divided into differentiable levels of human 
interacting. The six levels presented in 
Figure 6 have been adapted from H. H. 
Anderson (1951). The number of levels 
could be increased or diminished. As re- 
search and observation become more refined 
the number will probably be increased, an 
increase being in the expected (predict- 
able) direction of further scientific differ- 
entiation, The six levels proposed here ure 
related to each other on a continuous scale 
of dynamic interplay which decreases as 
domination increases. They therefore offer 
practical utility in presenting research re- 
ports that bear on social development. 
Brief comments on selected relevant re- 
search will follow a description of these 
levels, 

It will be noticed that in Figure 6, as in 
Figure 5, there is a vertical dimension 
downward on the left-hand side of the dia- 
gram. This dimension is marked with a 
negative sign (—), because direction on 
this dimension is toward disintegration, dis- 
organization, and degradation of energy, 
all proportionately related to environ- 
mental domination. 

Similarly, there is a vertical dimension 
upward on the right-hand side of the dia- 
gram. This dimension is marked with a 
positive sign (+), because direction up- 
ward in Figure 6 represents an increase in 
differentiation, organization, integration, 
communication, understanding, learning, 
invention, action, social development, 
growth, all of which in theory are inversely 
related to environmental domination. 

1. Socially Integrative Behavior. The 
first, or top, level in Figure 6 is called 
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“Socially integrative behavior.” Socially 
integrative behavior is possible in a rela- 
tionship in which individuals may come 
closer and closer together in their under- 
standings and in their actions and still re- 
main different. This is obviously an ideal 
relationship; for purposes of growth, dif- 
ferentiation can be at its highest where a 
person is accepted as he is. 


radation of his energy) for granted. He 
continues to like his friends; he continues 
to enjoy their associations; he bears no 
hostility for the minor inconveniences. He 
continues to show high spontaneity in his 
own behavior and to accept a high degree 
of spontaneity in theirs. Such a relation- 
ship is socially integrative. It is basically 
a working together; the use of one’s own 


(3 Social invention: ue unpredictable (+) 


Degrees of 


Environmental domination 


Psychological entropy 


Degradation of psychological energy 


1. Socially integrative behavior 


2. Socially integrative behavior 
(Avoidance of minor domination) 


3. Resistance to domination 
Aggression, Hostility, Mastery, Anger 


4. Balance of power in conflict 
Vacillation, Inaction, Anxiety 


5. Submission, Severe psychoneurosis 


6. Disintegration, Deterioration, Psychosis 
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Ficure 6. Levels of dynamic human interaction. 


There is no perfect harmony in human 
relations. Perfect harmony would require 
perfect understanding of the desires and 
purposes of others, as well as of one’s self. 
Since each person cannot be too articulate 
about his own needs, it would be expect- 
ing too much of others to have a perfect 
understanding of him. At the highest stage 
of harmony in human relations each person 
causes some inconvenience to those about 
him; each person finds his own spontaneity 
somewhat restricted by the well-meaning 
behavior of others. Each takes a consid- 
erable amount of such inconvenience (deg- 


power with others. Each can reveal him- 
self to others and not feel a need to be self- 
protective. Because each can be essentially 
himself, each can achieve a high level of 
communication with and understanding of 
others. This is not “adjustment”; this is 
"ereative experience” (Follett, 1924), so- 
cial learning. 

In this relationship it is meaningless to 
speak of conflict, aggression, attack, hostil- 
ity, fear, or defense mechanisms. Although 
the socially integrative relationship is an 
ideal, an increasing number of research 
studies show that a considerable amount of 
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human behavior can be properly classified 
at this level. 

2. Socially Integrative Behavior, Avoid- 
ance of Minor Domination. Figure 6 pos- 
tulates two levels of socially integrative be- 
havior. It happens at one time or another 
for most persons that one is obliged to 
live in some proximity to another and finds 
the other an obstruetion to his spontaneity, 
to his being himself. If he cannot accept 
the domination of the other person (often 
taking the form of cultural and relatively 
impersonal demands: the “What-will- 
people-say!” motif?) without noticeable 
loss of his own spontaneity, he tends to 
avoid the other but to continue otherwise 
to be himself. Much of the cultural train- 
ing or so-called socializing of the child falls 
in this eategory—or can fall in this cate- 
gory, though there are conflicting hypoth- 
eses extant, This manner of behavior pre- 
sumes that the domination, though mild, is 
too great to be taken in one’s stride. It 
presumes that the domination is great 
enough to warrant the taking of mild self- 
protective measures. Withholding infor- 
mation from one's parents and selective 
conversations with one's friends are symp- 
tomatie of such a relationship. Such be- 
havior tells us about the persons in the 
environment as well as about the individual 
himself. 

In these two highest levels of growth in 
which there are responses to mild domina- 
tion, the infringement on one's own spon- 
taneity is not great enough to be classified 
as frustration and to call forth resistance 
to the other person or to deflect one’s ener- 
gies from his own essential purposes. Be- 
havior still reflects socially integrative re- 
lationships. But where one perceives his 
situation to be such that it seems desirable 

1 The theme of such milder degradations of energy 
that do not really deflect one from his essential pur- 


pose was quite effectively set to music in the song 
“People will say we're in love" in Oklahoma. 


to withhold information or to be protec- 
tively selective in ideas, there is reduced 
interplay of communication and therefore 
less understanding. Where such behavior 
is found, however, it is not meaningful to 
say that the persons are in conflict; they 
are not expending energies in opposition to 
each other. By an adaptation of the con- 
cept of just-noticeable differences used in 
laboratory psychology, the avoiding can be 
distinguished from the next lower level of 
personality growth, which is resistance. 

H. H. Anderson (19466) made an em- 
pirical distinction between two “degrees” 
of socially integrative behavior in observa- 
tional studies of teachers’ contacts with 
children. 


It was...assumed that a teacher's 
integrative contact showed a “higher de- 
gree” of common purpose when there was 
objective evidence in the child’s behavior 
that the child was working with the teacher. 
... Categories of teacher contacts were 
separated into situational groupings which 
were assumed to differentiate (two) degrees 
of social integration: Integration with no 
evidence of working together; Integration 
with evidence of working together. 
Evidence of working together consisted 
in verbal or other expressions which indi- 
cated that both teacher and child were 
pursuing the same goal or were trying to 
find a common purpose without the im- 
position of goals, desires, or ideas of the 
one on the other. 'Thus, in recording the 
teacher's behavior, this evidence could ap- 
pear only when the teacher attempted to 
cooperate with the child in an activity in 
which he was already engaged or when the 
child had already given indication that he 
voluntarily or spontaneously aecepted the 
teacher's ideas or goals as his own. The 
“acceptance” of the teacher's goals or 
problems does not include obedience nor 
conforming under duress [pp. 15-16]. 


This differentiation of two situational 
“degrees” of integrative relating was used 
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by J. E. Brewer (1040, 1946) and was sub- 
sequently reported by H. H. Anderson 
(1943, 1946c), Clifton (1943), Reed (1946), 
and H. H. Anderson and J. E. Brewer 
(1946). In these studies the data for the 
two degrees of integrative contacts were 
reported separately, and their implications 
for social development were interpreted 
according to a set of hypotheses. The de- 
tails of the findings will not be reviewed 
here. 

For the remainder of this chapter these 
two levels of socially integrative behavior 
are combined, and no further distinetion 
is made unless explicitly noted. Under 
socially integrative behavior reports are 
classified all studies in whieh the degrada- 
tion of energy, domination, is at a mini- 
mum. Examples are studies of democratic 
relations in the home, responsibility, rap- 
port, altruism, leadership, sympathy, em- 
pathy, needs for affection, cooperation, and 
friendliness. Studies of group behavior of 
children in “climates” of democratic lead- 
ership are properly classified at this level 
of relating, but are reviewed by Lewin, 
Chapter 15, Likewise, studies involving 
the positive emotions would be classified 
here, but are reviewed by Jersild, Chapter 
14. The test for classifying behavior, or 
a concept of behavior, at the socially in- 
tegrative level is that psychological entropy 
be low, negative entropy high. Fromm’s 
(1947) criterion—and it is a good criterion 
—would be that “productivity” be high. 

3. Resistance to Domination. Of the 
vast proliferation of studies in social de- 
velopment and related areas, by far the 
greatest number would be classified at this 
third level of human interrelating (Koshuk, 
1941). In these studies the environmental 
domination—authoritarian restrictions of 
the parents, the family, and of the complex 
assortment of cultural institutions—has in- 
creased to a point where the concepts of 
frustration and conflict take on meaning. 


Moreover, the individual victim of this 
domination has sufficient spontaneity to at- 
tempt to do something about it himself. 
He uses his power against others. 

One tends to resist environmental press 
or domination when it increases to the ex- 
tent that it actively interferes with the 
attainment of one's goals and purposes. 
This is the meaning of the first part of the 
frustration-aggression proposition “that the 
occurrence of aggressive behavior always 
presupposes the existence of frustration" 
(Dollard, Doob, Miller, Mowrer, Sears, 
et al., 1939, p. 1). 

'Thus this level could be given one or 
more accessory titles: frustration, aggres- 
sion, hostility, negativism, mastery, anger, 
ascendance, dominance. These behaviors 
and relationships are classified at this third 
level. 

It should be noted that these resistant 
forms of relating are characterized by a 
relatively high degree of spontaneity and 
action. Because of the defensive nature 
of the relating, the spontaneity and the ac- 
tion are at a lower level than is found in 
the less restricted interplay of socially in- 
tegrative behavior. Below the level of re- 
sistance, both action and spontaneity are 
conspicuously lowered. When one is un- 
certain about the strength of his adversary 
or when one is certain that it is not safe 
to resist, the response to frustration may 
take any one or a combination of the forms 
of the Freudian defense mechanisms und 
find a lower level of energy output and ac- 
tion in projection, rationalization, aggres- 
sive fantasy, displacement, or other inade- 
quate and unproductive symptoms. 

In part because resistant behavior is 
high in action, but more probably because 
of its nuisance value to other persons, it 
is more easily observed, more reliably re- 
corded, and therefore more easily and more 
frequently studied by psychologists. 
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4. Balance of Power in Conflict. When 
domination increases still further it reaches 
a theoretical relationship in whieh strength 
of the domination equals the ability of the 
person to resist. This is not represented 
by a point on any scale; the power rela- 
tionship oscillates up and down according 
to the changes in one's perception of the 
strength and source of attack and one's es- 
timation of his own resources, This is the 
balance of power in conflict. 

Balance of power, whether used as a 
concept in understanding personality, or in 
interpreting international diplomacy, has 
meaning only in relations of conflict, in re- 


differentiated (well-perceived) source of 
attack or fear. When the fear stimulus, 
that is, the source and the strength of at- 
tack, is undifferentiated, the person is said 
to be in a state of anxiety or vacillation. 
At this fourth level, and continuing into 
the fifth and sixth, clarity of perception, 
communication, and action are all greatly 
reduced. A shy child cannot say why he 
is «hy, nor can a student give a reason why 


he cannot study or concentrate, The 
source of anxiety is often a principal diag- 
nostic problem; Some behavior at this 
level is regarded as neurotic and is scarcely 
distinguishable from submission. In the 
behavior of mice and men it may be “be- 
havior without a goal” (Maier, 1949), or 
behavior in which the means for attaining 
the goal is vague or unperceived. 

5. Submission, Severe Paychoneurosis. 
A still lower level of personality growth is 
found in expressions of submission to en- 
vironmental press. Because of high neces- 
sity for conformity and obedience, and the 
consequently low level of action, behavior 


more spontaneity, more fluctuating mo- 
ments of aggression when the person con- 
fronts his environment, even though he 
then retreats, In submission there is frus- 


havior is found under extreme environmen- 
tal domination. In therapy such patients, 
with increasing insight and clarified percep- 
tions, usually move up the scale through 
these levels of relating before they achieve a 


of energy. 

confronting that he is even said to be “out 
of contact" with reality. There is often 
no discernible communication. It is to 


CIRCULAR BEHAVIOR 


fears, in persons who have lived in 
mendously oppressive environment. 


, even delusional, It is not our pur- 
here to attempt a classification of 
ity disorders and mental disease, 
classify at any of these relationship 
persons with organic difficulties. 
of the problems of children at these 


Circular Behavior 


Concept of Circular Behavior. The 
pt of circular behavior is not new, 
found in Shakespeare and in the New 
nt. The behavior itself is within 
all about us. Yet circular behavior, 
rm, is found in the index of very 
œ on psychology, Follett (1924) 
, according to the writers’ knowl- 
pee extended the concept of cir- 


. Through the con- 


which she, as mediator of labor 
thought could not have been de- 
without the participation of all 
i to the dispute. Problem solving in 
p for Follett, was not a psy- 
of adjustment, but a psychology 
ition. Creative Experience, the 

to Eu was the outeome of a cir- 
process of interacting, of the inter- 
of experiences. The emergence of 
Tepresented an integration of dif- 
The free interaction of minds in 
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disagreement was ereative, It was not a 
sequence of stimulus-response behaviors, 
but a process; the response was not just to 
a stimulus, but a response to a relating. 
"This eireular behavior was ereative, inven- 
tive; it was a growth circle: 


any psychology of integration, of whatever 
school, shows us that kind of relation 
which creates. The psychology of the spe- 
cific response did not give us the creating 
relation; the doctrine of circular response 
involved in the theory of integration gives 
us creative experience [p. 116]. 


This appears to be the essence of a dy- 
namic psychology. This is circular be- 
havior in the direction of growth, This is 
the productive release of energy, The hy- 
pothesis of the growth circle is: integrative 
behavior in one person tends to induce in- 
tegrative behavior in others. 

The Vicious Circle. Follett found an- 
other kind of circular behavior in persons 
who could not integrate their activities in 
a creative direction, This behavior was 
domination, the use of power over others 
instead of, as in integration, the use of 
power with others. The hypothesis of the 
vicious circle is: domination in one person 
tends to incite domination in others, 

Tt has been explained above that the sit- 
uations of life (psychological fields) which 
constitute the areas of psychological inter- 
action research are not discretely arranged 
according to the levels of relating dia- 
grammed in Figure 6. One may find him- 
self generally at one level, or he may find 
both expected and unexpected shifts from 
one level to another, It is usually possible 
to find examples of both kinds of circular 
behavior in any given social situation. 

In Figure 6 the growth circle behavior 
is classified at the level of “Socially integra- 
tive behavior.” The vicious circle behavior 
represents conflict and is placed at the 
level of “Resistance.” When domination 
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becomes so great that human interaction is 
largely suspended (as in the "Balance of 
power") or suppressed (as in “Submis- 
sion") it is classified below the level of 
"Resistance" in Figure 6. When interac- 
tion is so reduced as to place the relating 
at one of the three lowest levels of Figure 
6 it is not meaningful to speak of circular 
behavior. 

The growth circle relationship, the use 
of socially integrative behavior in the fam- 
ily, school, industry, or anywhere, is a 
means of “cutting the vicious circle.” The 
use of rapport in the clinical situation (G. 
L, Anderson, 1951) is a means of cutting 
the vicious circle, Similarly, psychother- 
apy, which is basically a socially integrative 
relationship, is also a means of cutting the 
vicious circle. Consistent with the em- 
phasis placed in psychology upon negative 
concepts and on things that disturb us, 
there are many more references in the psy- 
chological literature to the vicious circle 
than to the growth cirele. 

Circular Behavior in Research. That 
domination incites domination was a hy- 
pothesis consistent with the interpretation 
that Wickman (1928) gave to some of the 
data in his study of teachers’ attitudes to- 
ward children’s behavior. Wickman re- 
ported that teachers “met aggression with 
aggression." Wickman’s research was not 
a study of behavior but of attitudes to- 
ward behavior. 

Observational Studies, Children. In 1935 
H. H. Anderson (1937a, 19375) undertook 
à study to determine whether dominative 
and integrative behavior of preschool chil- 
dren could be defined in such a way as to 
be reliably observed and recorded, and, if 
so, to test the hypotheses about circular 
behavior in the recorded behavior of pre- 
school children. 

The method was observational (see page 
1205 below). The data were recorded 

items of behavior. The subjects were pre- 


school children. Two groups lived in an 
orphanage and constituted a nursery school 
and a control group of non-nursery school 
children. Children were taken in pairs to 
an experimental playroom where they were 
permitted to play for 5 minutes by them- 
selves, their behavior being observed by 
the experimenters through a one-way-vision 
screen, 

Each nursery school child was paired at 
random with five nursery school children 
from which pairings each child obtained a 
frequency score for dominative behavior 
and a frequency score for integrative be- 
havior, The same was true for each con- 
trol group child. In addition, each nursery 
school child was paired with five control 
group children, From these cross pairings, 
each child received frequency scores for 
dominative and for integrative behavior. 

The Vicious Circle. It was found that 
the nursery school children in the orphan- 
age were more dominating than were the 
control group children. In the cross pair- 
ings, however, the high domination scores 
of the nursery school children decreased 
and the lower domination scores of the 
control group increased—so much so, that 
in the cross pairings the domination scores 
of the nursery school children were actu- 
ally lower than those of the control group. 

Girls in the orphanage were not only 
more dominating than the boys but almost 
twice as dominating when paired with girls 
as they were when paired with boys. In 
both cases the differences were significant. 
Boys, on the other hand, became about 25 
per cent more dominating when paired 
with girls than they were when paired with 
boys. In the cross pairings of the sexes 
the boys rose to a domination score higher 
than that of the girls. 

Moreover, the correlation between the 
high domination scores and low domination 
seores in 513 pairings yielded a coefficient 
of .68. 
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As reported above, three different analy- 
ses of the data gave eonsistent support to 
the hypothesis that domination incites 
domination: (1) the eross pairings of the 
nursery school and control group children, 
(2) the cross pairings of the boys and girls, 
and (3) the correlation of .68 for domina- 
tion scores in the pairings. 

The Growth Circle. Analyses were made 
of integration scores. In the comparison 
of the homogeneous and eross pairings of 


orphanage nursery school and control 
groups none of the differences between 


mean integration scores was significant. 
Nevertheless, the dynamic tendencies, 
though smaller than for. domination, were 
consistent. The higher integrative group, 
when cross paired, reduced its mean inte- 
gration scores, and the lower integration 
group, when cross paired, showed an in- 
crease, 

In the sex comparisons of integrative be- 
havior there were no differences between 
boys and girls. 

The coefficient of correlation between 
high integration scores and low integration 
scores in 514 pairings was 82. 

Thus, two separate analyses of the data 
were consistent with the hypothesis that 
integration in one child induces integration 
in the companion. 

Furthermore, domination and integra- 
tion were shown to be psychologically dij- 
ferent and, in this experimental situation, 
dynamically unrelated. When domination 
was correlated with integration the coeffi- 
cients were both low, though negative in 
sign: —.07 for the child’s own scores, —.10 
for the domination and integration of the 
respective companions. ‘These coefficients 
were based on 1030 pairings. 

Two years later the methods of this same 
study were repeated (H. H. Anderson, 
1939) with kindergarten children from 
quite different socio-economic backgrounds. 


This study gave consistent support to the 
hypotheses of the growth circle and the 
vicious circle, 

With the kindergarten children the boys 
were more dominating than the girls. But 
even with this sex reversal (of the previous 
findings with orphanage children) in the 
cross pairings of kindergarten boys and 
girls the high mean domination score of the 
boys dropped and the low mean domination 
score of the girls increased, the differences in 
both cases approaching statistical reliabil- 
ity. 

On the basis of differences which they 
reported to be unreliable but to show a 
high internal consistency, Muste and 
Sharpe (1947) reported the same circular 
trend of aggression in the cross pairings of 
boys and girls: 


boys are more aggressive when paired with 
boys and less aggressive when paired with 
girls. While girls are more aggressive when 
paired with boys than when paired with 
girls... the sex differences are shown to 
be consistent in (the two) different schools 
[p. 22]. 


Correlations from H. H. Anderson (1939) 
related to the hypotheses of two kinds of 
circular behavior are given in Tables 1 and 
2. They support the hypotheses consist- 
ently and significantly, 

One other bit of evidence in this study, 
whose bearing on circular behavior was not 
pointed out in the original report, is the 
relation between the teacher's contacts with 
the child in the schoolroom and the child's 


TABLE 1 


Cuito's DOMINATION CORRELATED WITH 
Companton’s DOMINATION SCORES 


Subjects Number r 
School X 63  .852:.02 
School Y 24  .822-.05 
Preschool 


(previously reported) 513 .68 + .02 
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TABLE 2 


CHILD’S INTEGRATION CORRELATED WITH 
Companion’s INTEGRATION SCORES 


Subjects Number T 
School X 63 .65 + .05 
School Y 24 .72 + .07 
Preschool 
(previously reported) 514 .82 + .01 


behavior with a companion in the experi- 
mental play situation. The teachers had 
much higher frequencies of dominative 
than of integrative contacts with the chil- 
dren. On the basis of low but positive and 
reliable coefficients of correlation there 
was some tendency for the child who was 
most dominated in the schoolroom to be 
most dominating of his companion in the 
experimental play situation (H. H. Ander- 
son, 1939, p. 375). 

Observational Studies, Children and 
Adults. H. M. Brewer (H. M. Brewer and 
H. H. Anderson, 1945) undertook an in- 
vestigation whose purpose was, in part, to 
study the nature and degree of relationship 
between the children’s behavior and the 
teacher's dominative and socially integra- 
tive contacts. Her subjeets were 32 chil- 
dren in a kindergarten taught by a head 
teacher and an assistant. 

The positive coefficient of .57 between 
teacher's domination initiated by the 
teacher and teacher's domination initiated 
by the child indicated that those children 
who tended to receive highest frequencies 
of teacher-initiated domination tended to 
be highest in encountering domination 
when they themselves approached the 
teacher. 


When the total domination initiated by 
the teacher was correlated with integrative 
contacts initiated by the teacher, the co- 
efficient of 21 indicated virtually a zero 
relationship. 


The systematic behavior pattern of the 
teachers shown by the coefficients of .57 and 
21 would contribute no “solution” to per- 
sonality problems of the children. The 
failure to use integrative behavior in a 
systematic way with those children who 
have been more dominated (by the teacher) 
than others, would mean that the teacher 
was failing to “cut the vicious circle” of 
domination and resistance. The teachers 
would thus be failing to use systematically 
the most effective technique for giving the 
misbehaving children status in the room 
and making them feel that they belonged, 
and that they had a part to play and a 
contribution to make. This interpretation 
was supported consistently in the correla- 
tions between the teachers’ contacts and 
the children’s behavior. 


By way of summary, it was reported 


that these kindergarten teachers had higher 
mean frequencies of dominative than inte- 
grative contacts; that, among the contacts 
initiated by the teacher, two out of three 
were dominative; that, on the other hand, 
among teacher contacts which resulted from 
the child's initiative six out of seven were 
integrative, It was revealed, however, that 
these teachers were meeting aggression 
with aggression; that they were systemati- 
cally inciting resistance and not systemati- 
cally cutting the vicious circle [p. 1561. 


J. E. Brewer (1940, 1946), with revised 
and improved observational methoʻls, made 
records of the behavior of teachers and 
children in two second grade rooms in the 
same elementary school building, There 
was no systematic factor in selecting the 
children for one room or the other: the 
children had been assigned by lot in the 
first grade and had been promoted as 
rooms. One teacher was found to be con- 
sistently more integrative (democratic) 
and less dominative; the other was con- 
sistently more dominative (authoritarian). 
The differences were large and statistically 
reliable. 
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The children with the more integrative 
teacher showed significantly higher fre- 
queneies of behavior in a number of cate- 
gories representing spontaneity and initia- 
tive and in twelve categories of social con- 
tributions to others, All these were con- 
sistent with the hypothesis that integration 
in the teacher induces integrative behavior 
in the child. 

The children with the more dominating 
teacher showed significantly higher fre- 
quencies of behavior defined as non-con- 
forming to teacher domination, which sup- 
ported direetly the hypothesis that dom- 
ination incites resistance. In addition, J. E. 
Brewer found that the children with the 
more dominating teacher had significantly 
higher frequencies recorded as conforming, 
looking up at seat work, “undetermined” 
child-child contacts (including whispering), 
and playing with “foreign objects,” most of 
which represent the degradation of energy 
in the schoolroom. These data supported 
a quite logical and legitimate extension of 
the hypothesis that domination incites re- 
sistance. 


If it is a pedagogical objective for a 
teacher to reduce the conflict and increase 
the harmony in her schoolroom, then the 
study showed that teacher 2D was defeat- 
ing her own purpose. Both the analysis 
of data for mean frequencies and the cor- 
relations between teacher contacts and 
child behavior showed that the more dom- 
inating teacher, 2D, was not cutting the 
vicious circle, Her domination maintained 
the conflict, at the same time stifling the 
initiative and spontaneity of the children, 
And her infrequent integrative contacts 
were unsystematically used and ineffective 
[J. E. Brewer, 1946, p. 125]. 


Reed (1946) used the methods of J. E. 
Brewer in a follow-up study. Reed’s sub- 
jects were Brewer's two rooms of children 
l year later with new teachers in the third 
grade, and the same two second grade 


teachers 1 year later with new groups of 
children. Teachers and rooms were desig- 
nated, 2C, 2D, 3C, and 3D. Teacher 2C 
was the more integrative, and teacher 2D 
the more dominative. 

Reed found virtually the same differences 
between the second grade teachers and 
practically the same differences in the be- 
havior of the new rooms of second grade 
children. She found a trend of fairly high 
correlations in the behavior of the second 
grade teachers from year to year. On the 
contrary she found practically a zero rela- 
tionship between the behavior of the chil- 
dren in the second grade and that of the 
same children 1 year later with different 
teachers in the third grade. Her conclusion 
was that there was a tendency toward con- 
staney in the behavior trends of the adults, 
and great flexibility and responsiveness in 
the children. These findings have some 
bearing on the difficult problem of “causa- 
tion” in a dynamic field of interrelating. 


Coefficients show that the teacher did 
not take direct issue with those children 
by meeting the child’s aggression toward 
other children with aggression toward the 
child himself. Here again teacher 2C was 
cutting the vicious circle [p. 82]. 


Of teacher 2D, Reed reported: 


Teacher 2D had no reliable coefficients of 
correlation between domination in conflict 
and any other type of teacher contact. 
... Domination in conflict had no reli- 
able negative coefficients of correlation 
with any category of child behavior. It 
had reliable positive relations with N, 
dominates other children, and M, noncon- 
forming. This follows out the assumption 
that domination produces domination or 
resistance [pp. 91-92]. 


Reed presented other data to show the 
existence of the vicious circle and several 
kinds of evidence that one teacher was cut- 
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ting the vicious circle; the other teacher 
was not. 

In still another study H. H, Anderson 
and J. E. Brewer (1946) discussed in even 
more detail the cautions necessary in in- 
terpreting a cireular or antecedent relation 
in coefficients of correlation. They made 
conseeutive studies from fall to winter to 
see what changes in psychologieal interplay 
might be found after the teachers had been 
with their children approximately 5 months. 
They reported in summary that in group. 
contacts there was no evidence that either 
teacher was reducing conflict in the room 
by "eutting the vieious circle" of domina- 
tion. The report for teachers’ contacts 
with individual children was somewhat dif- 
ferent: 


Coefficients of correlation showed that 
in both the fall and winter samplings 
teacher C was, through her individual con- 
tacts, “cutting the vicious circle” of dom- 
ination; while in both fall and winter sam- 
plings teacher D was not. In respect to 
the child behavior dominating other chil- 
dren neither teacher was doing anything 
systematically to reduce the conflict by 
working with those children who were most 
in conflict with each other [p. 151]. 


'The studies eited above involved both 
an experimental free play situation and 
group behavior of children and teachers in 
their natural habitat: the schoolroom. 

Another type of approach to group be- 
havior is the series of studies of autocracy 
and demoeracy in experimentally induced 
social “climates.” Although these studies 
are reviewed in Chapter 15, they are men- 
tioned here for their evidence on circular 
behavior. These studies, first reported in 
a preliminary note by Lewin and Lippitt 
(1938), followed by Lewin, Lippitt, and 
White (1939), Lippitt (1939, 1940), were 
summarized by Lippitt and White (1943). 


The “democratic climate” is the produc- 
tive relation of socially integrative behavior 
which in the group is circular and self- 
renewing. There is mutual acceptance of 
each other and a working with each other. 
One quotation from Lippitt and White 
(1943) gives some of the characteristics of 
their concept of morale, which, in turn, is 
primarily a characteristic of the democratic 
relationship: 


the somewhat vague term “morale” will be 
used with a single and relatively definite 
meaning: it will mean spontaneous co- 
hesion in a group. “Cohesion” here means 
“hanging together" in every respect . . 
working together for common goals, think- 
ing in terms of “we” rather than “I,” show- 
ing friendliness rather than hostility toward 
other group members, etc. “Spontaneous” 
here means that the cohesion is a result of 
attitudes which the group feels to be its 
own rather than induced by the leader and 
dependent upon his continued physical or 
psychological presence in the group. 

If this definition is adopted, it can be 
seen without hesitation that morale was 
decidedly higher in our democratic groups 
than in our laissez-faire groups, or in either 
type of reaction to autocracy [p. 4991. 


It appears that in the “laissez-faire” cli- 
mate there was also a considerable amount 
of domination which produced frustration 
which, in turn, was interpreted (Lippitt 
and White, 1943) as a considerable source 
of “group disruption” and was called by 
them a vicious circle: 


The vicious circle of frustration-aggres- 
sion-frustration....In the running ac- 
counts of the laissez-faire meetings there 
was evident a vicious circle involving frus- 
tration which led to aggression, and aggres- 
sion which Jed, in turn, to mutual frustra- 
tion. Both the psychological tension which 
resulted from frustration and the idleness 
which resulted from the absence of any 
organized, constructive group activity were 
apparently conducive to a large amount of 
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more or less good-natured bickering and 
competitive horseplay. This aggression, 
then, tended to “frustrate” the persons who 
were attacked, especially if these persons 
were sincerely attempting to start some 
constructive work. Thus, the work-minded 
boys who wanted to exercise their “free- 
dom" to do constructive work found it 
almost impossible to do so, Mutual in- 
terference proved to be a highly effective 
disrupting force [p. 503]. 


The operation of the vicious circle was 
also reported by Bishop (1951) in her ob- 
servational study of “Mother-Child Inter- 
action and the Social Behavior of Chil- 
dren.” Bishop suggested the operation of 
a “circular causation” in her data and 
pointed out cautions in interpreting causa- 
tion. Her findings are interpreted in rela- 
tion to both the vicious circle and the 
growth circle. 


Specific control on the part of the mother 
showed positive correlations with the same 
behavior pattern in the child and with the 
various measures of child resistance and 
non-cooperation. .. . These data would 
seem to indicate that those mothers who 
tended to show a fairly high degree of 
specificity of control over their children had 
children who similarly tended to be spe- 
cific in their control over the mother and 
who also tended to be resistant and non- 
cooperative. 


For the growth circle: 


Conversely, a positive correlation existed 
between suggesting and structurizing be- 
havior by the mother and the various 
measures of wholehearted cooperation, to- 
gether with the use of the suggesting types 
of behavior by the child. . . . It would ap- 
pear that those mothers who employ less 
forcible types of contrel are less likely to 
instigate non-cooperation and aggressive 
behavior in their children. The child 
whose individuality, opinions, and abilities 
are recognized whenever possible may feel 
less necessity for asserting his independence 


in negative responses. There is also an in- 
dication that the child reflects in his own 
behavior the type of control which his 
mother has used in guiding his behavior 
[pp. 19-20]. 


The studies reported above represent re- 
corded observations of actual behavior. 
Other studies report circular behavior 
based on attitudes, symbolism, fantasy, and 
ratings of behavior. 

Circular Behavior in Symbolism, Fantasy, 
and Ratings. Hollenberg and Sperry 
(1951) studied antecedents of aggression 
and effects of frustration in the doll play 
of nursery school children. The anteced- 
ents were ratings of frustration and punish- 
ment for aggression at home made by in- 
tensive interviews with mothers. They re- 
ported: “1. Children who are severely 
frustrated by their mothers at home tend 
to be more aggressive in doll play than 
children who are mildly frustrated.” They 
pointed out that their numbers were small, 
that the findings were in the predicted di- 
rection, but that the differences were not 
statistically reliable. “2. Children who are 
highly punished for aggression at home 
tend to be more aggressive in doll play 
than children who are mildly punished” 
(p. 43). The differences were in the con- 
sistent direction, but again not significant. 

At the second grade level, H. A. Grace 
and Lohmann (1952) used incomplete 
stories involving parent-child conflict in 
the home. The outcome of the stories was 
scored according to four categories in a 
priority rank, and with the indicated per- 
centages of total outcomes. Since emo- 


Per Cent of 

Outcomes 

1. Emotional outburst, physical 

or verbal attack on parent, or 
threat to withdraw affection 1 

. Constructive 21. 
. Active opposition 4 

. Simple compliance 23. 


p Qo oto 
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tional outbursts and active opposition were 
both defined in terms of resistance to frus- 
tration, or to domination, the findings 
showed the sum of the percentages for 
these first and third categories to be 54.6 
per cent responding according to the hy- 
pothesis of the vicious circle. It should 
be noted that one might draw the inference 
that those children showing constructive 
outcomes (21.5 per cent) had the pattern 
of “cutting the vicious circle.” The re- 
mainder, 23.8 per cent, would be classified 
as showing a pattern of submissive rela- 
tionships in parent-child conflict. 

Graham, Charwat, Honig, and Weltz 
(1951) investigated aggression as a func- 
tion of the attack and the attacker. They 
utilized 50 incomplete statements which 
indicated the nature (5 kinds) of an aggres- 
sive act and the individual (parent, au- 
thority, sibling, friend, inferior) who had 
committed it, The 106 adolescent subjects 
completed the statements according to what 
they thought an individual who had been 
attacked in this way would do. The re- 
sponses were scored in two categories, as 
aggressive or non-aggressive, and accord- 
ing to the degree of aggressiveness shown. 
Only the aggressive responses were re- 
ported. The authors found that both the 
frequency of the aggressive responses and 
the degree of aggressiveness were a direct 
function of the degree of aggressiveness 
with which the attack had been made. 
They pointed out the similarity between 
the findings of their paper-and-pencil study 
and a laboratory study by McClelland and 
Apicella (1945) in which the strength of 
aggression seemed to depend on the degree 
of blocking. That is, the number of ag- 
gressive responses increased significantly 
when the examiner during a frustration 
procedure increased the intensity of derog- 
atory remarks made to the subjeet. 

With quite a different medium Child, 
Potter, and Levine (1946) studied stories 


in children's textbooks in relation to per- 
sonality development. They reported that 
the treatment of dominant behavior was 
such as to teach children that in order to 
influence the behavior of those around him 
it is more useful to be helpful than to be 
aggressive. This would be the growth 
cirele kind of relating. But in situations 
of aggression the stories in these books 
did not teach the integrative, problem- 
solving relationships. The teaching was 
more at the level of ambiguous, ambivalent, 
indecisive relations or evasions of the prob- 
lem. 

An extensive series of investigations of 
the effects of parental behavior on the 
social development of children has com- 
bined the Fels Parent Behavior Rating 
Scales (Champney, 1941a, 1941b) and a 
rating scale of children’s actual behavior as 
observed in the nursery school or school 
situation (Baldwin, 1946, 1947, 1948, 1949). 
By a “syndrome analysis” of the behavior 
rating scales, three fundamental and sev- 
eral minor syndromes of parental behavior 
were revealed by Baldwin, Kalhorn, and 
Breese (1945). The three most important 
syndromes were democracy, indulgence, 
and acceptance, 

Baldwin (1949) reported that democracy 
in the home was by far the most im- 
portant of the three faetors in accounting 
for the variability of the nursery school 
behavior. The variables reflected three 
sorts of consequences of democracy: (1) 
higher rating on active, socially outgoing 
behavior, “the hostile and domineering 
kinds of activity as well as the friendly 
kinds”; (2) children in a favored position 
in their groups, “aggression and bossing are 
on the whole successful, and they are not 
likely to have inferior status in the group”; 
(3) high rating on activities demanding in- 
tellectual curiosity, originality, construc- 
tiveness. These findings, except for the 
high rating on hostile and domineering be- 
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havior and successful bossing, are consistent 
with the expectations of the outcome of a 
democratie or socially integrative home at- 
mosphere. If one assumes, as we do, that 
spontaneity is innate, while harmony must 
be learned, this inconsistency can be ac- 
counted for by a “time lag” in learning to 
behave harmoniously. In fact, Baldwin, 
Kalhorn, and Breese (1945) found that the 
children from democratic homes had actu- 
„ally made up for the time lag: 


By the time the child from the demo- 
cratic home has become of school age his 
social development has progressed mark- 
edly. He is popular and a leader, not so 
much because he is aggressive and dom- 
inant as because he is bright enough to have 
ideas and is friendly and good natured. 
'Throughout all of his development the 
child from the democratic home seems 
emotionally secure, serene, and unexcitable. 
He has a close attachment to his parents 
and is able to adjust well to his teacher 
[p. 69]. 


The effects of indulgence were found to 
be generally opposite to those of democ- 
racy, and the children from the rejecting 
homes appeared to demonstrate the ex- 
pected outcomes of the vicious circle rela- 
tionships. 


The actively and repressively rejected 
children are marked throughout their de- 
velopment by a highly emotional non-con- 
formist attitude. They rebel against the 
pressures and restrictions of their environ- 
ment. Intellectually they are average but 
their use of their intellectual abilities is be- 
low par in terms of originality and creativ- 
ity [p. 70]. 


Baldwin, Kalhorn, and Breese (1949) 
produced a detailed manual for the use of 
the Fels Parent Behavior Rating Scales, 
together with data on the reliability of the 
scale when used by trained raters: Roff 
(1949) published a factorial study of the 


intereorrelations of the thirty original rat- 
ing variables from which he extracted seven 
factors. 

Other Applications of the Concept of 
Circular Behavior. In the psychological 
literature one finds other references— 
rather casual references, for the most part 
—to circular behavior as such, again with 
more examples of the vicious circle. Writ- 
ers have referred to the circular nature of 
punishment: that it tends to incite resist- 
ance or rebellion, or to drive the child into 
a still lower level of behavior. Healy 
(1925) noted this in delinquency. Discuss- 
ing the psychology of the situation he 
mentioned as an extraordinarily serviceable 
concept concerning delinquency and delin- 
quents: “Circular response: what the de- 
linquent does to society when society does 
things to him, and, after that, what society 
does in return, and how he ‘gets back’ at 
it” (p. 52). 

Referring to punishment, Lewin (1935) 
said that punishment necessarily created a 
situation which is an expression of domina- 
tion inciting resistance. “Thus the threat 
of punishment creates necessarily a situa- 
tion in which child and adult stand over 
against each other as enemies” (p. 142). 

That punishment as a form of domina- 
tion defeats one’s purposes with both mice 
and men is also supported by Maier’s 
(1949) research. If growth, learning, dif- 
ferentiation, integration, invention, prob- 
lem-solving, or constructive and coopera- 
tive behavior are desirable objectives, then 
domination produces something decidedly 
less than growth at its optimum, From 
Maier: 


Constructive and cooperative behavior is 
characteristic of the individual in a moti- 
vated state. This behavior disappears un- 
der frustration, a condition in which the 
individual is likely to become a target for 
punishment. If it is true that punishment 
increases frustration, society finds itself in 
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the position of punishing individunls who 
have the least chance of benefiting from 
it; instead, the very condition that should 
be corrected is aggravated [p. 2041. 


One must be cautious in generalizing for 
the behavior of humans from experiments 
with animals. Nevertheless, in connection 
with a concept of “pressure of the environ- 
ment,” of domination, and of the numerous 
instances from the studies above where 
teachers were found by the use of domina- 
tion to be “defeating their own purposes,” 
it is not amiss to cite an experimental in- 
vestigation of punishment by Estes (1944). 
At the conclusion of his study, in whieh he 
used albino rats, Estes discussed “Punish- 
ment in the Practieal Control of Behavior.” 


Probably the most important practical 
implication of the present study is the 
demonstration that a response cannot be 
eliminated from an organism’s repertoire 
more rapidly with the aid of punishment 
than without it. In fact, severe punish- 
ment may have precisely the opposite ef- 
fect. A response can be permanently weak- 
ened only by a sufficient number of unre- 
inforeed elieitations and this process of 
extinction cannot proceed while a response 
is suppressed as a result of punishment. 
The punished response continues to exist 
in the organ’s repertoire with most of its 
original latent strength. While it is sup- 
pressed, the response is not only protected 
from extinction, but it also may become a 
source of conflict, [p. 37]. 


Dollard, Doob, Miller, Mowrer, and 
Sears, and their collaborators (1939) re- 
jected Freud’s denth-instinet hypothesis 
that aggression is the expression of the 
death instinct directed outward and stated; 


“The basie hypothesis which has been pre- . 


sented is that aggression is always a con- 
sequence Of frustration” (p. 27). While the 
experiments were made largely with adults, 
subsequent work has shown their basic 
hypothess equally applieable to children, 


That this hypothesis was not an old fash- 
ioned stimulus-response concept but a dy- 
namie concept of circular behavior was 
specifically stated: “Obviously this vicious 
cirele—frustration, aggression, interference 
with aggression, more frustration—tends 
to be repeated as long as successive acts 
of aggression suffer interference” (p. 40). 
For these writers, too, the tendency toward 
aggression besides being expressed in overt 
behavior might take several forms such as 
displacement, or aggression toward "inno- 
cent bystanders.” Other factors, which 
they discussed, need to.be taken into ac- 
count such as the strength of aggre: 
the amount of frustration, whether aggres- 
sion is directed at the object of the frustra- 
tion or at others, whether it is vigorous 
and undisguised or subtle and roundabout. 
It is not clear that catharsis or tension re- 
duction through aggression constitutes a 
cutting of the vicious circle, or, as Maier 
and others might put it, freeing the person 
from his domination-induced fixation. 
Mowrer and Kluckhohn (1944) have 
since used the concept of domination incit- 
ing domination and have called it a vicious 
circle even when the response represents a 
displacement on a succeeding generation: 


ion, 


But because of the harshness with which 
their own infantile tendencies were sub- 
dued, many adults in our culture feel im- 
pelled to be equally harsh with their chil- 
dren. . . . Acts which: are only a phase of 
the infant's development and merely part 
of their exploration of reality are damned 
as “naughty” and treated as if they were 
manifestations of jünate depravity which 
must be elimimated at once. A vicious 
circle is thus set up [p. 93]. 


Jackson and Todd (1948) used the term 
“vicious cirele" precisely as it has been 
used above. They even have a chapter en- 
titled “Breaking the Vicious Circle,” from 
which the following quotation is taken: 
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The child's conflicts, unhappiness, and 
neurotie attitudes provoke negative, intol- 
erant, or anxious reactions on the part of 
his immediate environment, with repercus- 
sions on a wider scale, spreading in con- 
centric circles as the child becomes older 
and forms contacts with larger groups of 
individuals. Early in the process a vicious 
circle is formed: certain attitudes on the 
part of the child’s environment become es- 
tablished which lead to the aggravation of 
ihe child’s symptoms, and are, of course, 
confirmed by this turn of events. The more 
“difficult” the child grows, the greater be- 
comes the pressure of the environment, and 
the fewer the prospects of modification in 
the desired direction. The task of the 
theray is to break this vicious circle by 
producing a change in attitude, first in the 
child, and then through the child in the 
parent, or whenever possible, by more di- 
rect. means, in the parents themselves. 
s has been done, a way is open 
es of further development and 
creative adjustment, until finally a “vir- 
tuous” cirele has been established and a 
hopeful, positive atmosphere replaces the 
former atmosphere of hopeless resignation 
or of sullen revolt [p. 38]. 


Newcomb (1950) used the concept of 
the vicious circle under the heading “To- 
ward the Reduction of Hostility.” 


To those interested in the reduction of 
hostility and conflict among groups, many 
passages in this chapter may have seemed 
rather discouraging. We have pointed to 
circular relationships and vicious circles 
which may seem to suggest that a relation- 
ship of conflict, once begun between two 
groups, can proceed only from bad to 
worse. Such, however, is not the fact. 
There is nothing fatalistic or inevitable 
about the processes by which hostile atti- 
tudes are so often expressed. Such cir- 
cular processes are not necessarily irre- 
versible. There are forms of interaction 
which reduce the feeling that an outgroup 
represents a shared threat, as well as those 
which increase it [p. 604]. 


Then, without mentioning specifically 
that cutting the vicious circle is itself a 
circular process in the direction of social 
integration, Newcomb explained what he 
meant by the phrase “going to the roots 
of the matter" under the topies: “Reduc- 
ing Personal Susceptibility to Threat Orien- 
tation,” “Reducing Barriers to Communica- 
tion,” and “Changing Group Norms 
through Joint Participation.” These activ- 
ities are in the direction of greater com- 
munication, greater understanding, 
working together in a newly discovered 
common purpose. 


and 


To the degree that people become in- 
volved in some shared interest or in the 
solution to some common problem, they 
are perceiving not only the objects of com- 
mon interest but also one another in a 
common frame of reference. And if this 
occurs among members of the groups prej- 
udiced against each other, the previous di- 
vergent norms which each had attributed 
to the other tend to give way to the shared 
norms demanded by the common activity. 
... The one essential condition for this 
kind of interaetion, according to present 
evidence, is sufficient concern over some 
common problem among some members of 
both groups to result in joint participation 
among them [pp. 614-615]. 


A point of view expressing somewhat 
more optimism and confidence in the social 
value of cireular behavior is found in 
Bowlby (1949). Bowlby diseussed the use 
of the concept of circular behavior in psy- 
chiatric and analytic child guidance, ex- 
tended the principle to family interaction, 
and, consistent with Bion (1948), Bion and 
Rickman (1943), and Jaques (1947, 1948, 
1950), to interaction in group relations and 
group psychotherapy in industry: “The vi- 
cious eirele may be broken at any point, 
the virtuous circle may be promoted at any 
point.” Jaques called the process “social 
therapy.” Social development has been 
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extended to the community and to indus- 
try, and society is now becoming the pa- 
tient. 

A chief ill of society, according to Fromm 
(1947), continues to be a pervading au- 
thoritarianism. But Fromm, too, had an 
optimistie perspective in which civilization 
has a chance of saving itself: 


Just as the person who has become sterile 
and destructive is increasingly paralyzed 
and caught, as it were, in a vicious circle, 
a person who is aware of his own powers 
and uses them productively gains in 
strength, faith, and happiness, and is less 
and less in danger of being alienated from 
himself; he has created, as we might say, 

“virtuous circle.” The experience of joy 
and happiness is not only, as we have 
shown, the result of productive living but 
also its stimulus [p. 2301. 


Frank (1951) has reminded us again that 
we do not even have a language to com- 
munieate to each other our ideas about the 
dynamics of human interacting. Frank 
sees circular behavior as a positive process 
of growth through the confronting, com- 
municating, interweaving of differences: 


We need a conception of trans-actions which 
are dynamic circular processes occurring 
in a field [p. 508]. 

Today we are beginning to formulate a 
dynamic conception of organization which, 
as in embryology, is in terms of field the- 
ory. In field theory what we call “parts” 
are not to be conceived as separate, inde- 
pendent, randomly self-acting entities. The 
“parts” are what we have selected for ob- 
servation within a dynamic organized com- 
plex; these so-called “parts” are continu- 
ally acting, reacting, interacting, transact- 
ing, by a reciprocal circular process as 
shown in organic functioning. By their 
dynamic, circular activity the “parts” cre- 
ate and maintain the “whole” which re- 
ciprocally organizes and governs the activ- 
ities of the “parts” and thereby gives rise 
to that organized “whole,” with its dynamic 


circular relations to the environing field. 
This dynamic circular activity of "parts- 
whole” in a field is what we call “organiza- 
tion,” which is not an entity or a superior 
power or force or something imposed upon 
parts in a dominance-submission relation- 
ship, but what arises from this circular 
process of the “whole” and its “parts.” 

We cannot pick out one of these “parts” 
in an organized “whole” and endow it with 
causal potency as a self-acting agent, for- 
getting that this “part” and its activity is 
significant only as a participant in the 
“whole” which patterns its activity. Thus, 
in the living organism, every cell, tissue, 
and organ is engaged in a continuous proc- 
ess of functioning that creates and main- 
tains the intact organism which, in turn, 
governs what each cell, tissue, and organ 
does in its specialized functioning, to main- 
tain the living organism as a self-repairing, 
self-regulating organism [pp. 509-510]. 

This circular process, of putting the 
meaning, the stimulus value if you wish, 
into situations, into people, and then re- 
sponding to them in terms of what they 
mean to that individual, does not involve 
any mysterious subjective entities or psy- 
chic operations. It appears as an exten- 
sion, a refinement, of the basic processes 
that have been operating for ages but have 
reached in man a greater complexity and 
sensitivity not otherwise observable und 
operate as highly idiomatic processes [p. 
513]. 


Socially Integrative Behavior 


The studies involving socially integrative 
behavior reported above have been cited 
for their bearing on the circularity of in- 
teraction in the direction of growth. There 
are other studies which bear on socially 
integrative behavior, the highest level of 
social development. Because of their meth- 
ods or the scope of the specific problem 
they may contribute less directly to an 
understanding of circular behavior. Still 
other publications are attempts to define 
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or refine hypotheses or inferences concern- 
ing social development. 

Infancy. Many researches have been 
made in an effort to show the influence of 
early experiences on later development. On 
the influence of nursing experience, inelud- 
ing breast vs. bottle feeding, length of 
breast feeding, self-demand vs. scheduled 
feeding, and weaning, studies have been re- 
ported by Levy (1939, 1943), Rogerson and 
Rogerson (1939), Peterson and Spano 
(1941), Escalona (1945), Trainham (1945), 
Aldrich (1947), Kluckhohn (1947), Leigh- 
ton and Kluckhohn (1947), Moloney 
(1947), and Klatskin (1952). 

Studies of thumb and finger sucking 
have been reported by Levy (1928, 1934, 
1937), Roberts (1944), Davis and Havig- 
hurst (1946), Simsarian (1947), and Klack- 
enberg (1949). 

Ribble (1938, 1939, 1941, 1943, 1944), 
Goldfarb (1944, 1945), Spitz and Wolf 
(1946), and Fiseher (1952) have given 
emphasis to the importance of “mothering.” 
Pinneau (1950), in a special review of Rib- 
ble's publications, reported insufficient evi- 
dence to support her contentions. 

Sphincter control has been a subject of 
interest to Gorer (1943) and Fries (1946). 

Restraint of motion has been studied ex- 
perimentally by Dennis (1938, 1940) and 
discussed by Levy (1944) and Greenacre 
(1944), who have also given summaries of 
the literature. 

Vincent (1951) in a bibliographical sur- 
vey reported a trend away from dogmatism 
in infant-care ideas concerning the breast 
vs. artificial feeding controversy and in- 
fant-care disciplines. Senn (1947) edited 
the proceedings of a conference on the 
problems of early infancy. The World 
Federation for Mental Health held a con- 
ference on “Mental Health and Infant Be- 
havior" at Chichester, England, reported 
briefly by Staniland (1952); a fuller re- 
port was announced for later publication. 


Material from child development and 
animal studies relating early experience 
to mental health is found in conference pro- 
ceedings edited by Scott (1951). Ross 
(1951) made a study of sucking depriva- 
tion in puppies and confirmed the earlier 
study by Levy (1934). Social behavior in 
animal infaney has been reviewed by Cruik- 
shank in Chapter 3. 

The research and theorizing on the im- 
portance of infancy have been critically ex- 
amined in a scholarly review by Orlansky 
(1949), whose definite, if negative, conclu- 
sions in regard to the effect of certain fea- 
tures of infant care upon personality repre- 
sent a perceptible trend: 


We conclude that the rigidity of char- 
acter structuring during the first year or 
two of life has been exaggerated by many 
authorities, and that the events of child- 
hood and later years are of importance in 
reinforcing or changing the character struc- 
ture tentatively formed during infancy. Or 
one may substitute Horney’s (1939, p. 152) 
formulation: ^"... the sum total of child- 
hood experiences brings about a certain 
character structure, or rather starts its de- 
velopment. With some persons this devel- 
opment essentially stops at the age of five. 
With some it stops in adolescence, with 
others around thirty, with a few it goes on 
until old age.” 

In short, it is contended that personality 
is not the resuliant of instinctual infantile 
libidinal drives mechanically channeled by 
parental disciplines, but rather that it is a 
dynamic product of the interaction of a 
unique organism undergoing maturation 
and a unique physical and social environ- 
ment. This view is in substantial agree- 
ment with the position which Horney (1939, 
p. 70) and Fromm (1941, p. 286), among 
others, have advocated [p. 39]. 


Emotional Behavior. Since emotional 
development is reviewed by Jersild in 
Chapter 14, only a word will be mentioned 
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here concerning its relation to social devel- 
opment. 

It is no accident nor oversight that psy- 
chologists have failed to report any “neu- 
tral” emotional experiences. Emotions have 
been no “fence straddling” experiences so 
far as the psychological and organic “wel- 
fare” of the individual is concerned: they 
have been either highly organized, top- 
level growth experiences, or they have 
been highly disorganized, disrupting exper- 
iences. As we have repeatedly remarked, 
because of the ease with which one ob- 
serves calamity in nature and the diffi- 
culty in perceiving concord, most of the 
psychological writings on emotions have 
dealt with disorganizing experiences. 

Bridges (1931) divided the emotions ge- 
netically into delight and distress. Sim- 
ilarly, Thompson (1952) twenty years later 
discussed “two quite different types of emo- 
tional behavior: the pleasant, or integra- 
tive, and the unpleasant, or disintegrative” 
(p. 288). Leeper (1948) has outlined a 
motivational theory of emotions to replace 
emotion as disorganized response. 

It is to be noted that the distinction be- 
tween delight and distress, pleasant and un- 
pleasant, integrative and disintegrative is 
made precisely at the division on the dia- 
gram in Figure 6 between the growth circle 
and the vicious circle, and between socially 
integrative behavior and resistance to dom- 
ination, This is the limen where inter- 
personal confliet becomes meaningful. The 
consistency which psychologists have shown 
in these distinctions is a further validation 
of the arrangement of levels of human in- 
teracting shown in Figure 6. 

The integrative emotions represent a high 
level of working with the environment in 
a common purpose, high communication, 
high security, high spontaneity, high ac- 
ceptance, high sense of achievement, satis- 
faction and happiness, high productivity, 
or approximations of these levels. 


Thus, for example, studies in sympathy 
(Murphy, 1937) and efforts to describe, 
identify, or measure empathy (Dymond, 
1948, 1949, 1950; Cottrell and Dymond, 
1950; Kerr and Speroff, 1951; Speroff, 
1953) would be classified as studies in psy- 
chologically integrative emotions. Hastorf 
and Bender (1952) have added a word of 
caution eoncerning the attempt to measure 
empathic ability. 

Love, in its broadest sense, is not dif- 
ferent from socially integrative behavior. 
Tt is that socially integrative relationship 
that has the greatest acceptance, communi- 
eation, understanding, harmony, inter: 
tion, ereativity, and the /east degree of psy- 
chologieal entropy, the least degradation of 
energy. Defined in this way, love of man- 
kind should pervade the earth like the air 
we breathe,—perhaps could pervade the 
earth in this way. If it did, there would 
be so much understanding as not to admit 
a need for special inquiry or interpretation 
of human behavior by psychologists. 

In the past 50 years, however, although 
much has been written about psychologieal 
rejection, no one has prepared a bibliog- 
raphy of studies on “wanted babies.” Psy- 
chologists have reified the negative. Prob- 
lem-solving is a “substitute” for anger, and 
bibliographers are intrigued by “anaclitic 
depression.” Instead of hate being the in- 
capacity to love, love is the absence of 
hate. In Old Testament theology it was 
the devil against the angels; in orthodox 
Freudian theory it is “Love vs. Hate.” 
Love, organization, communication, inte- 
gration are basic in nature, and everything 
else, including hate, anger, and the other 
forms of disorganized interrelating are les- 
ser levels of interaction. In war, conflict, 
strife, anger, and hate “nobody wins.” In 
love and integrative relating nobody loses. 

Popularity, Friendships, and Choice of 
Companions. Studies of popularity, friend- 
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ship, and choice of companions represent 
positive approaches to the study of inte- 
grative, harmonious relating. Low scores 
in these studies usually represent lower 
spontaneity, lower social communication, 
lower understanding, lower productivity, 
lower interacting. 

Wellman (1926) made one of the earlier 
studies of children’s choice of companions. 
Other investigations such as Green’s (1933) 
had the negative approach in a study of 
quarrels as well as in the study of friend- 
ships. Koch (1933) used a paired com- 
parison method to determine degree of ac- 
eeptability or popularity of preschool chil- 
dren, Lippitt (1941), using methods sim- 
ilar to those of Koch, obtained comparable 
findings. Social compliance and quick 
adaptation to the nursery school procedures 
seemed most highly related to judgments 
of popularity. These results were con- 
firmed by Northway (1943), which prob- 
ably indicates a stereotype in nursery 
school “culture” as much as a constancy in 
children as such, 

Bonney (1943, 1944, 1946, 1947) has 
used sociometrie techniques to discover the 
socially successful child, his social accept- 
ability, and popularity, Other studies have 
been reported on friendship fluctuations 
and social status by Horrocks and Thomp- 
son (1946), Thompson and Horrocks 
(1947), Austin and Thompson (1948), and 
Horrocks and Buker (1951). 

Frenkel-Brunswik and Potashin (1944) 
reviewed sociometric and pre-sociometrie 
(pre-Moreno, 1934) literature on friend- 
ship and social acceptance among children. 
They presented a bibliography of fifty 
items on interpersonal relations among chil- 
dren. 

Friendliness, Cooperation, and Integra- 
tive Behavior. Although psychologists and 
teachers have shown low reliability and 
low validity in observing or rating the 


positive, constructive interactions, kinder- 
garten children, according to Hanfmann 
(1935), had no difficulty in either their 
perceptions or their preferences. When 
asked by the teacher with whom they liked 
best to play, they were able to distinguish 
the objective leader and the social leader, 
and eight of ten children expressed their 
preferences for these two “leaders” from 
the two who dominated them by destruc- 
tiveness and social isolation. Eight of the 
ten children expressed their preferences for 
the two children whose behavior was de- 
seribed by Hanfmann as “taking turns,” 
“joint enterprise,” “skill in social relation- 
ships,” “joint play.” 

Another comparison between adults and 
children needs further study. Teachers in 
the ordinary classroom situation in kinder- 
garten and the elementary school grades 
were consistently more dominative than in- 
tegrative in studies by H. H. Anderson 
(1939, 1946c), H. M. Brewer and H. H. 
Anderson (1945), J. E. Brewer (1946), 
Reed (1946), and H. H. Anderson and J. 
E. Brewer (1946). Clifton (1943) found 
some exceptions in second grade teachers. 
Research workers have not found com- 
parable integration-domination or friend- 
liness-unfriendliness ratios in the free play 
of children. Children are more friendly 
than unfriendly by onr current measures. 
Mengert (1931), H. H. Anderson (19374, 
1937b, 1939), McFarland (1938), Jersild 
and Fite (1939) found children definitely 
higher in integration and friendliness and 
lower in domination and unfriendliness. 
Jersild (1947) called attention to this rel- 
ative incidence of hostile and friendly forms 
of behavior in children's social relationships. 
He cited unpublished findings of observa- 
tions by MeKinnon (1940) which showed 
that for children in a relatively free play 
school situation friendly comments and 
contacts outnumbered hostile criticisms and 
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unfriendly contaets in the ratio of about 
three to one. 

Other investigations in which an interest 
is shown in integrative behavior are il- 
lustrated by studies of leadership (Parten, 
1932, 1933), altruism (Turner, 1948), the 
studies mentioned above on democratic 
climates in homes (Baldwin, Kalhorn, and 
Breese, 1945, 1049; Baldwin, 1949) and in 
experimental groups (Lewin, Lippitt, and 
White, 1939). 

Leadership. Leadership is properly a 
concept that belongs with socially integra- 
tive, productive, harmonious human rela- 
tionships. There is confusion in the defi- 
nitions of leadership. It would seem that 
there should be a difference between a per- 
son Who ean elicit the voluntary coopera- 
tion of others at a high level of performance 
and the person who by force or threat or 
by other means of degradation of psycho- 
logical energy secures conformity. The 
concept of leadership would be much sim- 
plified and the studies would be more 
comparable with each other if domination 
or psychological entropy were eliminated 
from the qualities of leadership. 

Responsibility, Discussing social respon- 
sibility as a goal of psychotherapy, Ander- 
son (1946d) pointed out that there are 
two criteria for responsible behavior: spon- 
taneity and harmony, which are the two 
eriteria for growth, Responsibility which 
is spontaneous from within is often con- 
fused with a concept of legal liability which 
is enforced from without. In responsibility 
the person himself discovers or helps to de- 
fine what it takes to live in harmony with 
others. Responsible behavior is of the very 
essence of social learning. Liability, on the 
the other hand, covers the behavior of the 
person for whom harmony in human rela- 
tions has no meaning. Legal liability is a 
defined minimum framework of relating 
within which society has agreed to live 
harmoniously. 


The Vineland Social Maturity Scale 
(Doll, 1936, 1940) is an instrument de- 
signed to assess the child’s development in 
social responsibility for certain develop- 
mental tasks which involve others and for 
regulating the satisfaction of his needs in 
a way that is harmonious with those about 
him. 

Gough, MeClosky, and Meehl (1952) 
have constructed a personality scale for 
social responsibility, In their working defi- 
nition they have included by implication 
the criteria of both spontaneity and har- 
mony. Responsibility for them is behavior 
or relating that would be classified as 
highly integrative. 


Social Learning 


Since there is a chapter on learning 
(Munn, Chapter 7), the reader is referred 
there for general references to learning the- 
ory and to such specific application of it 
as can be made to the life and growth of 
the child, including his social development. 
Only brief mention will be made here to a 
few studies whose findings have some bear- 
ing on social learning. 

We have said above that responsible be- 
havior is of the very essence of social learn- 
ing. This follows from the assumption that 
in personality growth spontaneity is innate 
while harmony must be learned. 

We have diseussed a view widely held 
that the individual cannot be separated 
from his environment. It is this dynamic 
process of interacting between the person 
and his environment that is social learning. 
Social learning is therefore a function of 
the environment as well as of the person. 
The characteristics of the “democratic” 
home atmospheres reported by Baldwin, 
Kalhorn, and Breese (1945) and by Bald- 
win (1949) and the characteristics of cer- 
tain schoolrooms found by J. E. Brewer 
(1946) and Reed (1946) represent situa- 
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tions in which the environment facilitated 
social learning. The various measures of 
the behavior of the children from these 
respective home and school situations eon- 
firmed the assumption. In a general way 
these studies have shown situations in which 
the demands of the environment were rea- 
sonably satisfaetorily tempered to the needs 
and capacities of the child. Demands of 
the environment, school or home routines, 
were explained and made meaningful in a 
way that inspired mutual confidence and 
general working together for common pur- 
poses. 

Research in an orphanage (H. H. Ander- 
son, 1937b), reported above (also pages 
1190-1192), has further bearing on social 
learning. In the fall of 1934 an experi- 
mental nursery school was established in 
an orphanage. Children were matched for 
certain eriteria and placed in a nursery 
school and a control group. The control 
group children continued to spend all day 
in the cottages, their activities for the most, 
part consisting in sitting on chairs in a 
circle in the living room “being good.” The 
nursery school children, on the other hand, 
left the cottages during the day, had plenty 
of play materials, and were in charge of 
trained nursery school teachers who en- 
couraged the children to play. After 8 
months the two groups of children were 
observed for dominative and integrative 
social contacts. No significant differences 
between groups in integrative contacts were 
found. In dominative behavior, however, 
the orphanage nursery school children used 
significantly more dominative contacts than 
the control children. How could one ex- 
plain the findings that nursery school chil- 
dren were more dominating than matched 
non-nursery school children? 

The explanation given was not that the 
children had “poor” teachers or that the 
nursery school was a “bad” influence on 
the children. The explanation was that in 


total social contacts there was more inter- 
action among the children who had gone 
8 months to nursery school than among 
those who had remained in the cottages all 
day. The hypothesis was that spontaneity 
is a “good” thing even if it is expressed in 
“misbehavior.” 

If harmony with others must be learned 
then it seems that children who have been 
greatly dominated and who are then trans- 
ferred to a less dominating environment, 
move up through the levels of relating, il- 
lustrated in Figure 6, as a process of social 
learning. 

The orphanage nursery school children 
started at a very low level of spontaneity; 
they had been very much dominated, and 
they were tractable and submissive. 

The teachers reported that for weeks the 
nursery school children came each day and 
simply sat and stared as though they did 
not believe they could play with the toys. 
After several months the teachers noticed 
a change. A child would come to the 
teacher, point to anything, a doorknob, or 
the plaster wall, and say: “Tell me a story 
about that.” After 8 months in the nurs- 
ery school the children were found to be 
more aggressive in a dominating way than 
their paired companions. The interpreta- 
tion offered now is that the nursery school 
children moved from a level of social 
atrophy and submission, through a process 
ef relating in which they were confused, 
anxious, indecisive,—where they were not 
oppressed, but where they behaved as 
though they did not understand the nature 
or degree of threat, the balance of power 
over them. As their perceptions increased 
they became more communicative; their 
own powers and energies were released, 
and they became more spontaneous. But 
they had not had sufficient opportunity 
(time, experience) to develop perceptual 
readiness for social learning. 
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Similar findings have been reported by 
Lewin, Lippitt, and White (1939). They 
found a bi-modal distribution of aggrt 
in autocratic groups and asked: “W 
the reaction to autocracy sometimes very 
aggressive, with much rebellion or perse- 
cution of scapegoats and sometimes very 
non-aggressive?” They offered evidence 
that both the aggressive and the non-ag- 
gressive boys were frustrated. 

In terms of the levels of dynamic inter- 
play diagrammed above in Figure 6, the 
highly aggressive behavior was at the level 
of “Resistance,” the vicious circle. The 
non-aggressive boys were under stronger 
domination, greater threat, and were be- 
having as one would expect at the level of 
“Balance of Power,” or at the still lower 
level of “Submission.” 

When these boys were transferred from 
a highly autocratic group (say, level of 
“sybmission”) to a democratic group, what 
happened? 

If they behaved like the orphanage nurs- 
ery school children who were transferred 
from a highly rejecting to a highly accept- 
ing environment, they would show after 
transfer more spontancity; they would 
give some symptoms of anxiety; or their 
greater spontaneity would take the form of 
aggression, hostility, disturbance of others. 

Lewin, Lippitt, and White reported that 
there were first of all sudden outbursts of 
aggression which occurred on the days of 
transition from a repressed, autocratic at- 
mosphere to a much freer atmosphere of 
democracy or laissez-faire. 


The boys behaved just as if they had 
previously been in a state of bottled-up 
tensión, which could not show itself overtly 
as long as the repressive influence of the 
autocrat was felt but which burst out un- 
mistakably when that pressure was removed 
[p. 283]. 


Baldwin (1949) and Baldwin, Kalhorn, 
and Breese (1945) found that nursery 
school children from democratie homes 
showed the behavior expected at the in- 
tegrative level, except that they showed 
hostile and domineering activity as well 
as the friendly kinds. Is this inconsistency 
to be explained by unknown environmen- 
tal circumstances which activate a vicious 
circle, or as possibly a “time lag" in social 
learning? By the time that the children 
were of school age, they had apparently 
made up the time lag, as quoted previously 
in this chapter. 

Chittenden (1942) undertook to give 
social training to the most dominative chil- 
dren in a nursery school. Her program was 
designed to decrease domination and to 
increase problem-solving and cooperation 
in social conflicts, On retests after the 
training program the children showed a 
significant decrease in dominative behavior 
although their increase in cooperative be- 
havior was not statistically significant. To 
the extent of the reduction of dominative 
behavior, the children were giving signifi- 
cantly fewer reinforcements to the opera- 
tion of the vicious circle in their interact- 
ing with their friends. This may not be a 
cutting of the vicious circle, but it is a 
slowing up of the action in the use of power 
against others. 

Muste and Sharpe (1947) regarded social 
learning in small children from a point of 
view similar to that of teachers who speak 
of “reading readiness” and similar to that 
of Tolman (1949) who has spoken of “per- 
ceptual readiness” in the learning of ani- 
mals and in human social learning. Writ- 
ing on the significance of trends of aggres- 
sive behavior with relation to age, Muste 
and Sharpe said: 


The younger children within the nursery 
school age range tend to have only brief 
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contaets with other children, to spend much 
time in parallel play, and to direct many 
of their social responses toward adults. Be- 
cause they are so involved with the inter- 
est in sensory experience and independent 
investigation, there are fewer opportunities 
for aggressive behavior. As children grow 
older their exploration is increasingly in 
the social field. They spend more time in 
social interchange and their contacts with 
others are more complex. With the in- 
creased vitality of social interchange there 
is an increase in the frequency of aggres- 
sion [p. 16]. 

... Many of the aggressive incidents of 
these young children seem not to have the 
quality of deliberate attacks upon others. 
The young child is not able to perceive a 
situation except from his own point of view 
and his behavior is initiated by drives to- 
ward his own ends. He has his own ob- 
j es in mind and seeks to fulfill his own 
s or interests, taking no heed of the 
objectives of others. The inhibition of ac- 
tivities for the satisfaction of one’s own 
need because they may mean discomfort 
for others requires a higher level of social 
consciousness and a greater ability to pro- 
ject one's thinking beyond the boundaries 
of self than many of them have attained. 
The two children who had the lowest ag- 
gression scores also had the lowest scores 
in social participation [p. 171. 


Psychotherapy and Levels of 
Interacting 


There are many different ways of stat- 
ing the goals of therapy. Our purpose 
here is merely to indieate the relation of 
therapy to the levels of human interacting 
shown above in Figure 6. 

A person whose behavior and whose re- 
lations with his environment would classify 
him at the socially integrative level in Fig- 
ure 6 has no need for a therapist. He al- 
ready finds life stimulating and satisfying. 
He is accepted by others, he can “be him- 


self.” He is flexible, not rigid. He can 
learn by new experience. He is free to 
change. He has a minimum of repressed 
experiences and lives largely at a conscious 
level. He occasionally experiences the joy 
of discovery. His emotions tend to be 
more on the positive side. Not being 
threatened or “rejected,” he has little use 
for defense mechanisms. His perceptions, 
undistorted by personal fears and anxieties, 
are highly valid. He lives at a high reality 
level. It must be remembered that all 
things are relative, that there is no perfec- 
tion under Heaven except by definition, 
and that a given person can only approxi- 
mate the conditions listed above. Persons 
who approximate even some of these con- 
ditions do not need or seek a therapist. 
It is, in fact, the goal of therapy to achieve 
these relationships. 

Persons who do need a therapist are 
found in one or the other of the lower 
growth levels which are grouped under 
“Interpersonal conflict” in Figure 6. Those 
who live at the level of “Resistance to 
domination” still have sufficient sponta- 
neity to be hostile and aggressive. Occa- 
sionally one has sufficient spontaneity to 
seek a therapist. Persons in the lowest 
level of growth in Figure 6 usually do not 
seek therapy but are brought by someone 
else. 

In one sense, the task of the therapist is 
to take a patient at whatever growth level 
he happens to find him and help the patient 
move up into a higher level. To do this 
is therapy. The ultimate goal is to attain 
the socially integrative relationship. But 
therapy can be good therapy and still fall 
short of that goal. 

In another sense, it is the task of the 
therapist to help the patient increase the 
validity of his perceptions and thus im- 
prove his insight. This could be another 
way of saying that the patient moves from 
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a lower growth level to a higher level. 
There is some evidence to justify the hy- 
pothesis, at least for functional disorders, 
that the validity of perception is inversely 
related to the strength of environmental 
domination. The validity of perception 
and the quality of insight decrease as psy- 
chological entropy increases. Therapy 
moves the patient away from the state of 
low interaction into a situation of high neg- 
ative entropy. 

As there are many ways to express the 
goals of therapy, there are many ways of 
attaining the same goal. This is consistent 
with von Bertalanffy’s (1950) concept of 
equifinality. As mentioned above, von Ber- 
talanffy has pointed out that in most 
physical systems the final state of a proc- 
ess is determined by the initial conditions. 
Growth on the contrary, he said, is equi- 
final: it is independent of the initial condi- 
tions. In this hypothesis of the equifinality 
of growth lies the hope of the therapist: 
that therapy ean be a speeded-up growth 
process, and that the client can make up 
for lost time, 

There is some evidence to show that, 
consistent with the equifinality of growth, 
a patient starting at the lowest level of 
growth tends to move through the succes- 
sive levels of interrelating and into hos- 
tility and aggression before he can attain 
the upper levels of harmony. A plausible 
explanation for this is that while spon- 
taneity is innate and can only be suppressed 
or facilitated, harmony must be learned. A 
person under heavy environmental domina- 
tion who has submitted to the domination 
is low in spontaneity. As the therapist 
helps the patient to become released from 
his present or past domination (his neu- 
rosis or his fixation), the new and growing 
spontaneity takes the form of behavior 
apparently without regard for other per- 
sons. The patient has up to this moment 
depended on someone else to make deci- 


sions and to do his social thinking for him. 
He has not learned to evaluate by himself 
the desires and purposes of others. 

More important, he has not learned the 
meaning of the vicious circle which his 
own new spontaneous behavior can set up. 
He has not learned that his new spon- 
taneity will meet resistance to the extent 
that it is out of harmony with others. 
Patients in therapy often seem to increase 
in confusion and in causing trouble to 
others before they can learn how to act 
spontaneously and at the same time har- 
moniously. 

It is not sufficient to say that therapy 
is a cutting of the vicious circle. This is 
a negative statement. Therapy is a posi- 
tive process; it is a growth process, social 
development. 

Beyond the release of energy in sponta- 
neity, therapy is a process of social learn- 
ing in an environment propitious for opti- 
mum growth. Conflict, by definition, is 
disintegrating. Therapy is a restoration of 
integrative processes. 

Commenting on a forthcoming volume 
French (1952) said: 


In a psychoanalytic treatment we try to 
help a patient find solutions for unresolved 
conflicts. By studying this process we hope 
to get a more vivid picture, not only of 
the disintegrating effect of conflict, but also 
of the process of restoration of a more 
normal integrative pattern under favoring 
circumstances [p. 240]. 


A Broadening Concept of Social 
Responsibility and Social 
Development 


Several other kinds of studies are emerg- 
ing. Barker and Wright (1949, 1951) and 
Barker, Wright, Nall, and Schoggen (1950) 
have reported studies of psychological ecol- 
ogy and the problem of psychosocial de- 
velopment. A community approach by an 
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interdisciplinary team studying the con- 
structive elements in the community has 
been described by Bronfenbrenner and 
Devereux (1952). Projects in which a com- 
munity or an industrial group studies its 
own problems and, through group partici- 
pation, plans action in developing answers 
represent an enlarging scope of the con- 
cepts of social development and social re- 
sponsibility. Examples of such studies are 
those reported by Bion and Rickman 
(1943), Bion (1948), Bowlby (1949), Lip- 
pitt (1949), and Jaques (1950). Follett 
(1922, 1924) presented the theoretical 
structure and suggestions for a plan of 
stion for such positive approaches to cre- 
ative, inventive problem-solving in indus- 
trial and international relations. 
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objective of, 782 
personality and, 782 
reputation and, sex differences in, 1098-1100 
temperament and, 781-782 
tests, 1198f 
traits of gifted children, 1005-1008 
see also Behavior, moral 
Character development, 781-828 
and associates, 802-803 
and brain injuries, 798-799 
and church instructions, 803-805 
and day schools, 805-806 
and home environment, 800-802 
and influence of the culture, 811-812 
and influence of native-biological factors, 789-799 
and influence of nurture, 799-812 
and inheritance of moral sense, 799 
and intelligence, 790-794 
and learning to generalize in situations, 827 
and maturation level, 794-795 
and parent-child situation, 800-801 
and recreational activities, 806-811 
club membership, 806 
motion-pieture attendance, 800-808 
radio and television entertainment, 808-809 
reading, 809-811 
and sex differences, 705-798 
and size of family, 801 
as interesting field of study, 828 
concept of, 827 
motivating, 826-827 
by punishment, 826 
by rewards, 826 


Character development, training in, importance of, 825- 
826 
transfer of, 827 

Character Education Inquiry, 787 
Charen, S., 822, 828 
Charles, J. W., 425, 451 
Charles, M. W., 676, 689 
Charwat, W. A., 1196, 1212 
Chase, J. M., 989, 992, 1062 
Chase, L., 399, 451 
Chase, W. P., 230, 233, 281 
Chatillon Balance, 257 
Chatterton, emotional disorganization of, 1037 

estimated IQ of, 1035 
Chauffard, C., 1112 
Cheating, and age, 794 

religious instruetion and, 804 
Chemali, B., 770 
Chemical mediation of responses in chick, 75 
Chen, H. P., 263, 281, 284, 496, 507, 508, 509, 510, 532, 

577, 600, 616, 621 

Cheney, T., 720, 729 
Chesire, L. E., 297, 334 
Chesky, J., 742, 770, 773 


Chess, S., 616 
Chevaleva-Janovskaja, E., 1097, 1106 
Cheyne-Stokes breathing, 222 (73-78 


Chick embryo, sequence of development of behavior in, 
techniques for observation of, 74-75 
Child, active and passive, 940 
“as a whole,” psychologists comprehending the, 971 
aspiration level of, 955 
delinquent, 945 
discovery of unverbalized social defenses of, 1166-1167 
group goals and, 965 
handicapped, 945, 965 
life space of, 923 
marginal, 945 
nature of, 3-4 
precocious; see Gifted children 
prerequisite for guiding, 919 
Child, C. M., 72, 107, 159, 160, 174 
Child, E., 412, 451, 1112 
Child, I. L., 809, 820, 828, 857, 911, 1095, 1100, 1196, 1210 
Child-child situations, language in, 544, 546f, 594 
percentage of functions in, 572 
Child Guidance Clinic, Institute of Child Welfare, 
University of California, 1166 
Child guidance clinics, 1165 
Child logie and questions, 572 
Child psychology, changing of, 972 
problems of, 4 
Child study, sources of material for, 18f 
background, measures of, 19 
culture, measures of, 19 
environment, measures of, 19 
introspections of child, 18 
memories of child, 18 
memories of child’s life, 19 
parents, measures of, 19 
present behavior of the child, 18 
products of the child, 18 
records on file, 18 
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Child study, sources of material for, siblings, measures 
oí, 19 
verbal output, 18 
Child Study Center, Yale University, 975 
Child Welfare Research Station (Iowa), 1165f 
Childhood, psychopathology of, 1115-1159 
Children, conditioning in, 381f 
language development in, 492-613; see also Language 
and Language development 
psychotherapy with, 1167 
superior, see Gifted children 
Children’s Bureau, 204, 307, 328, 797, 802, 828 
Children's literature, 584 
Chimpanzee, play of, 208 
postural development of, 336 
responses in, 189ff, 336 
auditory, 192 
compared with human infant, 194-195 
contrasted to that of 4-year-old child, 336 
emotional, 202 
in infant behavior tests, 336 
in problem-solving situations, 336 
manipulation in, 194-195 
pain, 193 
tactual, 193 
visual, 189, 192 
social dominance in, and sex hormones, 795 
Chipman, C. E., 616, 1119 
Chittenden, G. E., 859, 911, 1206, 1211 
Chloretone anesthetic used for study of development of 
immobile organisms, 71-72 
Choline esterase and development of the nervous sys- 
tem, 166 
Chorion, 79 
Chotlos, J. W., 532, 616 
Chow, K. L., 193, 212 
Christenbery, H. E., 113, 174 
Christian, A. M., 616 
Christie, A. U., 298, 307, 328, 329 
Chronological age, 297, 665 
groups, in psychology, 697 
Chrysanthis, K., 1094, 1106 
Chu, Y. J., 568, 621 
Church instructions, influence of, on character develop- 
ment, 803-805 
Churchman, ©. W., 1177, 1211 
Ciampi, L., 616, 798, 828 
Cilley, E. I. L., 298, 328 
Ciné camera, 747 
Cinematograph records, 747 
Ciocco, A., 584, 621, 1086, 1106 
Circular behavior, 1189-1200 
concept of, 1189 
growth circle and, 1189, 1191 
in fantasy, 1195-1197 
in ratings, 1195-1197 
in research, 1190 
in symbolism, 1195-1197 
observational studies in children, 1190-1192 
and adults, 1192 
vicious circle and, 1189-1190, 1191 
see also Behavior, social 
Circular reaction, hypothesis of, 519 


Cireular reflex, 519 
Circulation in newborn, see Neonate, birth; Neonate, 
physiology; and Neonate, sensitivity of 
Ciurlo, L., 240, 241, 281 
Civilizations, growth of, 1173-1174 
Clark, A. S., 413, 451 
Clark, C. D., 654, 689 
Clark, E. L., 74, 174, 665, 690 
Clark, E. R., 74, 174 
Clark, G., 795, 828 
Clark, L. C., Jr., 327, 328 
Clark, R. A., 25, 55 
Clark, S., 636, 692 
Clark, T., 707, 729 
Clark, W. E. L., 839, 911 
Clark, W. H., 1177, 1211 
Clark, W. R., 1080, 1106 
Clark University, 1163 
Clarke, F. M., 221, 238, 239, 261, 262, 282, 284 
Clarke School for the Deaf, 582 
Clark-Thurstone neurotic inventory, 1090 
Classical conditioning, 383 
Classroom situation, analysis of language in, 595 
Clauses, 551, 557 
coordinate, 551 
in written compositions of college students, 551 
length of, 551 
subordinate, 551, 558-559 
see also Subordination indices 
Clayton, M. M., 314, 328 
Cleft palate, 1132 
Cleveland, E., 998, 1003, 1030, 1056 
Clifford, S. H., 215, 282 
Clifton, D. E., 1203, 1211 
Climatic factors, and basic rates of mental growth, 
665 
mental performance and, 665 
onset of puberty and, 700 
Clinical studies, 30 
Clinton, R. J., 304, 307, 451 
Club membership and character development, 806 
Coaching in relation to changes in test scores, 645 
Cobb, M. V., 533, 616, 989; 990, 991, 999, 1000, 1001, 
1056, 1058 
Cobb, Stanley, 1146, 1147, 1159 
Cobb's rearrangement of Stanford-Binet vocabulary 
test, 533 
Cochlear electrical response, in fetal guinea pig, 93 
in opossum, 82 
Cochlear-palpebral reflex, 237f 
Cochran, W. G., 45, 55 
Coefficient of intelligence, 473 
Coelho, R., 743, 770 
Coghill, G. E., 64, 68, 69, 70, 71, 72, 83, 94, 126, 187, 
141, 144, 159, 162, 169, 174, 175, 177, 277, 278, 279, 
282, 335, 355, 357, 372, 813, 828 
Coghill’s sequence of behavior, 69 
Cohen, H. L., 986, 1030, 1056 
Cohen, J. T., 8, 54 
Cohen, M., 495, 616 
Cohen, N., 891, 910 
Cohler, M. J., 1000, 1056 
Cohnstein, J., 123, 175 
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Cold Spring Harbor (New York), Biological Labora- 
tory, 298, 328 
Symposium on Quantitative Biology, 298 
Cole, E. M., 603, 616 
Cole, L., 305, 328, 861, 911 
Coleman, J. C., 1159 
Coleman, J. H., 1081, 1106 
Coleridge, S. T., 175 
estimated IQ of, 1035 
Colie, ery of, 514 
Collective monologue, 567 
College Entranee Examination Board, 41 
English examination, 1070 
College students, vocabulary of, 528-529 
written compositions of, 551 
number of words per sentence in, 351 
Collins, M., 1090, 1106 
Collins, S. D., 707, 729 
Collins, W. J., 839, 911 
Collmann, R. D., 998, 1056 
Coloboma in twins, 364 
Colombi, C., 176 
Colson, E., 770 
Columba, Sister Mary, 1082, 1106 
Columbia, 459 
Columbia University, 1106 
Research in Contemporary Cultures, 744 
Vocation Guidance, 1048 
Colvin, S. S., 1081, 1106 
Combined Word List, 535 
Comas, J., 616 
Combs, A. W., 631, 090, 837, 916 
Comfort, sounds uttered in, 506f 
Comic books, effect on character development, -810 
Command, 501 
adjustment to, 501 
inhibition on, 501 
responses to, 501, 504 
understanding of, 501 
see also Emotionally toned responses and Language 
comprehension 
Commands, 522, 563 
children’s responses to, 501, 504 
of blind children, 581 
see also Emotionally toned responses 
Commins, W. D., 1112 
Committee on Child Development of the National Re- 
search Council, 1166 
Committee on Modern Languages of American Council 
on Education, 534 
Commonwealth Fund, the, 1165 
Communication, as secondary function of language, 492 
means of, 492-493 
Companions, choice of, in relation to social develop- 
ment, 1202-1203 
Compassion, definition of, 905 
emotional development ard, 905 
Compayré, G., 61, 113, 125, 156, 175, 235, 282, 519, 616 
Compensatory movements, 90 
Complex sentences, 553ff, 583; see also Sentence and 
Sentence structure 
Compositions, 497, 558 
length of sentences in, 555f 


Compositions, of deaf children, 583 
of hearing children, 583 
sentence structure in, 555f 
sex differences and subjects of children's, 1081 
Compound complex sentences, 553ff; see also Sentence 
and Sentence structure 
Compound sentences, 553ff, 583; see also Sentence and 
Sentence structure 
Comprehensibility of speech, 536-542 
sex differences in, 537, 579 
see also Articulation 
Comprehensible words, 537 
number of, per 10-minute period, 537, 543 
and setting, 543 
and sex, 543 
and socio-economic status, 543 
Comprehension, 504, 520-521, 523 
of adult gestures by children, 522 
of language, see Language comprehension 
Compulsory school attendance laws, effect on mental 
testing movement, 461 
Conant, J. B., 1168, 1211 
Conard, H. E., 450 
Concealed tests, in character measurement, 784 
Concept Mastery Test, 1046ff 
Conception age, 115, 297 
Concepts, acquisition of, 527, 560 
emotional tone of, 528 
measured by vocabulary, 527 
most common, 528 
Conceptual level of reacting, 856 
Conceptual schemes, progressive developing of, 1167 
Conceptual thinking, 560 
Concha, 89 
Conditioned responses, 375-387 
in fetus, 375-376 
in infancy, 378-381 
eyelid, 380 
fear, 381 
feeding reaction, 378f 
galvanic skin, 381 
spontaneous recovery in, 381 
stability of, 381 
in neonate, 376-378 
feeding reaction, 378 
in relation to change in stimulus, 377-378 
in older children, 381-387 
age levels in, 386 
anticipatory, 385 
grasping, 383f 
individual differences in, 383 
salivation, 381 
semantic, 383 
withdrawal, 382 
in young animals, 193-196 
Conditioning, 366 
acquisition of vocabulary and, 527 
classical, 383 
early studies of, 374-375 
in infants, 378-381 
in newborn, 376-378 
in older children, 381-387 
in overcoming fear, 881 
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Conditioning, instrumental, 383 
Ivanov-Smolensky technique in, 383, 384 
Mateer technique in, 382, 384 
prenatal, 375-876 
solution of behavior problems by, 386-387 
speed in, as related to age and intelligence, 385-386 
therapy for enuresis, 386-387 

Conel, J. L., 229, 276, 282 

Conflict, decision time and, 944 
definition of, 936 
driving and restraining forces in, 938f, 941 
emotional tension and, 942 
experimentally produced, control situation, 975 
group belonging and, 945 
own and induced forces in, 941, 963 
power fields in, 963 
types of, 936ff 

Confronting of differences, 1169 
illustration, 1169 

Congenital acromicria, see Mongolism. 

Conjunctions, 531, 552, 579; see also Connectives 

Conklin, A. M., 1025, 1056 

Conklin, R. E., 221, 286 

Conn, J. H., 31, 55, 874, 881, 911 

Conneetives, 557, 592; see also Conjunctions 

Conrad, H. S., 25, 55, 412, 414, 451, 626, 633, 634, 635, 

653, 666, 670, 671, 677, 688, 690, 692, 719, 885, 911, 
1112 

Conradi, E., 616 

Conscience, effect of, on moral behavior, 819-820 

Consciousness, beginning of, 157 
growth of, 157 

Consonant blends, 598; see also Consonants 

Consonant-vowel ratios, 508f, 511 

Consonants, 506ff, 525 
back, 507 
blends, 539 
central, 539 
dental, 506 
earliest, 525 
early, uttered in comfort, 506 
front, 506, 525 
initial, 539 
labial, 506, 525 
labio-dentals, 525 
later, uttered in comfort, 506 
most, frequently used, 525 
nasal, 506 
terminal, 539 
tip dentals, 525 ` 

Construction analysis, 554; see also Sentence structure 

Contagion, experiments and field studies of, 972f 

Contamination in measuring instruments, 38 

Content, 13-14, 838 

Control group, 46 

Control techniques in study design, 46-52 

Conversations, 497 
all-day, 494 
of third-grade children, 531 
running, 531-556 
spontaneous, 526, 545 
with adult, 557 

Cooing, 499, 507, 599 


Cook, P. H., 770 

Cooley, C. H., 616 

Coolidge, H. J., Jr., 189, 209 

Coombs, C. H., 35, 55 

Coomer, A., 1080, 1111 

Cooper, C. A., 616 

Cooper, J. B., 189, 209 

Cooper, J. M., 770 

Cooper, W. M., 800, 828 

Cooperation, and integrative behavior, 1203-1204 

tests of, 1099f 

Copeland, P., 770 

Copenhaver, W. M., 126, 175 

Copulation (insemination) age, 115 

Corcoran, M., 596, 607, 616 

Corey, E. L., 99, 100, 122, 123, 175 

Corey, 8. M., 721, 734 

Corneal reflex, 136 

Cornell, F. G., 1060 

Corner, G. W., 64, 175 

Cornioley, H., 616 

Coromina, J., 896, 911 

Coronios, J. D., 105, 106, 140, 141, 144, 147, 175, 189, 
209 

Correlation chart of chronological age, mental age, 
school grade placement, and knowledge, 1128, 
1125, 1127 

Corson, J. J., 653, 690 

Cortex, and behavior, 100 

electrical stimulation of, 135 

Cortical activity and umbilical circulation, 93 

Cortical activity drive, 836 

Cortical atrophy, 1136 

Cortical excitability, development of, in young animals, 
195 

Cortical functioning, beginning of, 506 

Cortical stimulation and fetal behavior, 131 

Coryell, N. G., 986, 1030, 1056 

Cottrell, L. S., 1101, 1105 

Cottrell, L. S., Jr., 1165, 1202, 1211 

Co-twin control, method of, 675 

Coughlin, R. E., 113, 175 

Court, S.R.A., 616 

Court reporters as recorders of child language, 537 

Courthial, A. S., 194, 209 

Courtis, S. A., 8, 55, 298, 299, 328, 478, 488 

Courtis growth curves, 1071 

Cousinet, R., 616 

Cowan, E. A., 451 

Cowan, M., 506, 616 

Cowell, C. C., 711, 729 

Cox, C. M., 991, 1034, 1035, 1037, 1039, 1040, 1056; see 
also Miles, C. C. 

Cox, J. W., 405, 407, 451 

Cox, M., 45, 55 

Cos, R. M., 726, 729 

Coy, G. L., 989, 992, 1004, 1030, 1056 

Cozens, F. W., 711, 729 

Cradle board, 740 

Craig, J. F., 109, 175 

Craig, W., 74, 175 

Crain, Loren, 1160 

Cramer, 68 
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Crampton, C. W., 294, 328, 703, 714, 729 
Crampton Criteria, 714 
Crane, A. R., 729 
Cranial dimensions and intelligence, 317 
Cranial dysostis, 1132 
Crawford, P. L., 723, 729 
Crawling, 344f, 347 
Creatinine coefficient as index of muscular activity in 
neonate, 228 
Creatinine-height index, 314 
Creed, R. S., 135, 162, 165, 175 
Creeping, 343ff, 347 
masterie reflex, 134, 136, 264 
Cressey, P. G., 807, 828 
Cretinism, 485, 1137, 1141-1142 
and goiter, 1141 
and thyroid hormones, 1141 
endemic, 1141 
illustrated, 1142 
Cretinous infant, 336 
Creutzfeldt, H. G., 222, 282 
Crew, F. A. E., 1005, 1106 
Crider, B., 871, 911 
Cries, in response to cold, 514 
in response to hunger, 514 
in response to pain, 514 
intensity of infants’, 514 
See also Birth ory and Crying 
Critchley, M., 522, 616 
Criterion, external, 35 
internal consistency, 35f 
Criticism, 563 
Cronbach, L. J., 55, 784, 828, 1049, 1054, 1056 
Crook, M. N., 857, 911 
Cross-cultural uses of tests, 742f 
Cross-seetion approach, normative, 6-8 
Cross-section view of behavior, 138 
Cross-sectional studies, of adolescent, 701 
of growth relationships, 660 
of language development, 545 
Crozier, W. J., 145, 175, 189, 193, 209, 210 
Cruchet, R., 276, 282 
Crudden, C, H., 244, 245, 246, 247, 256, 276, 282 
Cruelty as expression of hostility, 888 
Cruikshank, R. M., 186, 1069, 1105, 1201 
Crutcher, R., 822, 828 
Crutchfield, R. S., 1173, 1213 
Crying, 216, 2218, 508, 516 
amount of, in preschool children, 852 
and environmental factors, 583f 
decline in, as expression of emotion, 851-852 
emotional accompaniment of infants’, 514 
fetal, 125, 505 
See also Birth ery; Cries; Neonate, responses; and 
Vocalization 
Cube construction tests, 1069 
Cue reduction in learning, 585 
Cuff, N. B., 616 
Culotta, C. S., 298, 308, 310, 329, 336, 372, 715, 730 
Cultural and physiological factors in sex differences, 
1100-1101 
Cultural-economie factors, relationships of, to mental 
development, 645-659 


Culture, and behavior, 1176 
and entropy, 1182-1183 
and psychological entropy, 1181-1182 
aspects of, 742 
influence of, on character development, 811-812 
projective tests in study of, 742f 
Culture norm, 761, 765 
Culture patterns, 735-736, 765 
Cummings, J. D., 1093, 1106 
Cumulative record, 30 
Cunningham, E. M., 58 
Cunningham, K. S., 474, 488, 1073, 1106 
Cunningham, R., 722, 729 
Curare and behavior in rat, 94f 
Curiosity, 838 
as a drive, 836 
Curran, F. J., 720, 729 
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"Teachers of English, 603 
Curry, E. T., 511, 616 
Curry, T., 263, 285, 508, 621 
Curti, M. W., 517, 616 
Curtis, J. F., 538, 542, 003, 022, 628 
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Cutaneous receptors in human fetus, 139-144 
Cutaneous reflex, 136 
Cutaneous stimulation and human fetal response, 126- 
185, 140-144 
Cuthbertson, D. P., 821, 828 
Cutts, N. E., 1056 
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Cyclical changes in growth curve, 645 
effect of, on test scores, 645 
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Davis, M. E., 165, 175 
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Davis, W., 1049 
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Day, H. G., 56, 298, 308, 329, 716, 717, 730 
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805-806 
Daydreaming, 1118, 1154 
Dayton, N. A., 661, 690, 1160 
Dazey, E., 770 
Deacon, J. R., 387, 451 
Deaf child, congenitally, 517, 582 
language development of, 582-584 
See also Handicapped children 
Deaf children, 583 
academic achievement of, 583 
auricular training of, 584 
errors in articulation and, 583 
errors in spelling and, 583 
fear in, 873 
hearing children and, 497, 583 
intelligibility of speech of, 583f 
linguistic retardation of, 582 
phonographie records of speech of, 583 
reliability of analysis of speech of, 583 
written compositions of, 583 
sentence structure in, 583 
See also Deaf child and Handicapped children 
Deaf-mute, 493 
Deafness, adventitious, 582; see also Deaf child; Deaf 
children; and Handicapped children 
De Angelis, F., 136, 175 
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Decision time, 943f 
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idiopathic language retardation and, 606-607 
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velopment, 1201 
Feeding reaction, 83, 196 
development of, 71 
of guinea pig fetus, 87 
of human fetus, 129-130 
of rat fetus, 99 
of young animals, 196 
Feeding situation, experience in, 507 
Feeling and thinking, developmental changes in inter- 
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enzymatic catabolism of phenylalanine, 1143 
hepatomegaly and, 1142 
illustrated, 1143 
lipoidoses and, 1142 
metabolism and, 1142 
Garrett, H. E., 1071, 1107, 1112 
Garrison, C. G., 989, 1057 
Garrison, K. C., 618, 1030, 1057 
Garrison, S. C., 618, 1057 
Garside, H., 298, 319, 327, 718, 728. 
Gaskill, H. V., 618 
Gasser, H. S., 164, 176 
Gates, A. I., 49, 56, 403, 405, 421, 422, 424, 451, 610, 618, 
619, 606, 690 
Gates, G. S., 27, 56, 885, 912 
Gates, L. W., 432, 451 
Gates, R. R., 1160 
Gates Basic Reading Test, 576, 1070 
Gatewood, M. C., 272, 283, 576, 577, 585, 618, 1066, 1107 
Geddie, L., 1084, 1107 


Gee, W., 653, 690 
Geiger, A. J., 121, 176 
Geiger, G., 1177, 1211 
Gelb, A., 918, 949, 968 
Gellermann, L. W., 330, 372, 440, 441, 444, 451 
Gemelli, A., 176 
General type growth trend, 300 
Generalizing, 439-444 
Genes, interaction of, with intracellular environment, 
632 
limitations of, 632 
various aspects of environment and, 632 
Genetic account of the individual, 9 
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studies of, 1033ff 
Geniuses, high personality trait ratings of, 1037 
mental abnormality and, 1039 
mental health ratings of, compared to ratings of pri- 
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racial origin of, 993-994 
regression of IQ's of siblings, 991 
research on, and emerging problems from 1947 to 1953, 
results of, 1041-1046 
contribution of, to related areas of investigation, 
1049 
implications of, 1051-1053 
for social psychology, 1051-1052 
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birth trauma, 216-217 
conditioning in, 376-378 
definition of, 217 
duration of the period, 217 
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reflex, 276-277 
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metabolism, 227-228 
neuromuscular, 228-229 
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reaction times, see Neonate, sensitivity of 
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secretion, duct glands, 226-227 
ductless glands, 227 
race differences, 272-273 
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bladder, 227 
Brudzinski, 251 
cochlear-palpebral, 238 
conditioned, 234, 239 
coughing, 223 
galvanic skin, 264 
grasping, 256-258 
hiceup, 251-252 
lip, 253 
Moro and startle, 231, 234, 238f, 255f, 261-262, 264 
Moro’s Umklammerungs, 251 
ocular-neck, 220ff, 232ff 
palmar, 256-258 
patellar, 228 
penial, 227 
pilomotor, 246 
plantar, 239, 259-261 
pupillary, 230f, 238 
rooting, 253 
salivary, 226 
scratch, 247, 256 
search, 253 
spinal, 256 
sucking, 223f, 226, 240, 242ff, 253-255 
swallowing, 253f 
tactuopalpebral, 248 
Thompson's lip, 253 
vasomotor, 243 
visuopalpebral, 232 
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Neonate, responses in, 252-264 
defense or protective, 255-256 
localizing, 255 
restraint, 255-256 
facial, 264 
feeding, 252-253 
finger sucking, 255 
head-mouth orientation, 252-253 
foot-grasping, 261 
galvanic skin, 264 
locomotor, 259 
creeping phenomenon, 259 
stepping movements, 259 
mimetic, 241 
miscellaneous, 264 
Moro and startle, 238-239, 255f, 26 
oculo-cephalo-gyrie, 256 
oral, 253 
palmar, 256-258 
duration of, 257 
handedness, 258 
involuntary grasping, 257 
relation to state of organism, 
strength, 257-258 
plantar, 259-261 
Babinski, 260 
in relation to state of organism, 200-261 
signe d'eventail, 200 
postural, 258-259 
pursuit, 256 
vocalization, 262-264 
sensitivity of, 229-252 
reactions to auditory stimuli, 
causes of insensitivity, 235 
circulatory and respiratory, 236ff 
cochlear-palpebral reflex, 238 
conditioned reflexes, 239 
continuous and discontinuous, 237 
discrimination of intensities, 236 
duration, 235f 
fear, 235, 237f 
Moro and startle, 238-239 
pitch discrimination, 235f 
plantar responses, 239 
pupillary dilatation, 238 
relation to state of organism, 237 
technique of investigation of, 239 
times of, 237 
reactions to contact or pressure stimuli, 
sdefense” movements, pui 
relation to state of organism, 
tickle and itch, 247 
types of responses, 248 
reactions to gustatory stimuli, 242-244 
circulatory and respiratory, 242-243 
crying, 243 
defense or rejection, 243 
facial, 242f 
mimetic responses, 242 
relation to state of organism, 
salivary reflex, 243 
sucking responses, 242f 
taste discriminations, 242-243, 244 
technique of investigation of, 243 
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258 


235-240 


247-248 


248 


243 


Neonate, sensitivity of, reactions to gustatory stimuli, 
times of, 243 
vasomotor reflex, 243 
reactions to internal (organic) stimuli, 251-252 
general activity, 251 
hiccuping, 251-252 
regurgitation, 251-252 
reactions to movements or 
251 
Brudzinski phenomenon, 251 
durations, 252 
inverted suspension, 250 
Moro’s Umklammerungs reflex, 251 
nystagmus, 250 
prone, 250 
static-postural responses, 249 
reactions to noxious (pain) stimuli, 
age differences, 248-249 
cephalocaudal differential, 248 
relation to state of organism, 249 
technique of investigation, 249 
times of, 249 
types of response, 249 
reactions to olfactory stimuli, 240-242 
controversy regarding olfactory discriminations, 
240 
mimetic responses, 241 
nasal taste, 241 
sucking, 240 
technique of investigation, 241 
types of response, 241 
reactions to thermal stimuli, 
areal, 244 
environmental temperature, 244 
general activity, 246 
mimetic, 246 
oral, 244 
physiological zero, 245 
relation to state of organism, 245 
respiration and circulation, 247 
scratch reflex, 247 
sucking, 244ff 
technique of i 
times of, 246 
types of response, 246 
reactions to visual stimuli, 229-234 
accommodation, 232 
adaptation, 232 
age and sensitivity in, 230-2 
circulatory and respiratory, 
conditioned reflexes, 234 
conjugate deviation, 233 
coordinate compensatory, 233 
discrimination of hues, 230 
discrimination of intensities, 232f 
fear, 233 
fixation, 233f 
illumination and general activity, 234 
Moro and startle, 231, 234 
nystagmus, 233f 
ocular-neck reflex, 
palpebral, 231f 
pupillary reflex, 230ff, 
Purkinje phenomenon, 


change in position, 249- 


248-249 


244-247 


investigation, 246-247 
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229f, 233f 
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suit movements, 230f, 233f 
relation to state of organism, 231-232 
strabismus, 233 
technique of investigation of, 234 
times of, 232 
variation of, between sexes, 2301 
visuopalpebral reflex, 232 
sex differences, 272 
size of, and duration of pregnancy, 302 
sleep, 266-268 
age and, 268 
amount of, 267 
criteria of, 266-267 
depth of, 266-267 
postural responses during, 268 
reactivity during, 268 
See also Infant behavior 
Neoplastic malformations and intelligence scores, 1119 
Nervous habits, 1093-1095 
Neu, M., 120, 180 
Neugarten, B., 742, 772 
Neuhaus, W., 622 
Neumann, G., 418, 455 
Neumann, H. O., 715, 732 
Neural development in young animals, 195-196 
Neural metabolism and intelligence, 631 
Neural stimulation and human fetal response, 183-137 
Neural type growth trend, 300 
Neurath, R., 713, 732 
Neurobiotaxis, theory of, 159-160 
Neurofibrils and behavior, 104 
Neuromotor system, ontogenesis of, in infant, 342 
organization of, 347, 355 
Neuropsyehiatrie disorders and intelligence scores, 1119 
Neurosis and psychosis, difference between, 1156 
Neurotic and emotional responses and sex differences, 
1089 
Neurotic parents and speech defectives, 608 
Nevill, E. M., 1024, 1025, 1026, 1000 
New experiences, need for, 836 
New York City health areas, mean 1Q of fifth-grade 
children in, 40 
New York University Clinic, 1024 
New Zealand, study of gifted children of, 1046 
Newbery, H., 167, 180 
Newcomb, E. L, 556, 629 
Newcomb, T. M., 2, 57, 813, 830, 969, 1199, 1214 
Newcomer, E. O., 732 
Newell, H. W., 798, 831, 1102, 1109 
Newell, N., 1062 
Newland, T. E., 992, 1030, 1060 
Newlin, J. C., 394, 456 
Newman, H. H., 633, 674, 675, 676, 693 
Newman, R. W., 732 
Newman, S, S., 493, 613, 625 
Newmark, E. D., 412, 413, 414, 453 
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Nicholas, J, S., 66, 72, 81, 99, 145, 177, 180, 181 
Nicolai, F., 428, 455 
Nifenecker, E. A., 1113 
Nisbet, J. F., 1000 


Nissen, H. W., 181, 193, 212, 770 
Nixon, C. R., 812, 831 
Nixon, M., 722, 720 
Nobash, C. R., 117, 181, 298, 331 
Noiré, L., 625 
Noise, fear of, 863 
Nonauditory labyrinth, 146 
and eye movements, 147-148 
"Nondiagnostic" articulation test, 540 
Nonpsychological milieu and psychological habitat, 
mediation between, 979 
Nonyerbal responses of blind children, 581 
Noonan, N., 1060 
Norman, H. N., 125, 181, 252, 287 
Norman, R. M., 640, 694, 1110, 1161 
Normanby Island, 757, 767 
Normative studies, 504 
Norris, D. E., 1060 
Norsworthy, N., 625 
Northway, M. L., 412, 415, 419, 455, 858, 915, 1203, 1214 
Northwestern Infant Intelligence Test, 271 
Norval, M. A., 254, 271, 287, 584, 613 
Nothmann, H., 236, 287 
Nouns, 530f 
common, 559 
expansion of environment and increase in, 587 
number of, and intelligence test scores, 555 
Proper, 560 
various functions of, in vocabulary of young child, 
530 
Null hypothesis, 39 
Numbers, F. C., 583, 584, 621 
Nursery school ehildren, 547 
analysis of parts of speech in, 505f 
functional analysis of various situations of, 594-595, 
596 
language of, 594 
and social groupings, 595, 602 
method for conducting experiments with, 679-681 
Sentence-length studies, 547, 595f 
Nursery school experience, effect of, 597 
Nursery school training, effect of, upon mental growth, 
681-682 
Nutrition, and fetal growth, 78-79, 167 
intelligence and, 660, 662-664 
onset of puberty and, 700 
weight and, techniques for appraisal of, 313-315 
Nye, L, 732 
Nylin, G., 716, 732 
Nymmanus, G., 112 
Nystagmus of eyes, rotational and postrotational, 67 
Nystrom, W. C., 722, 733 


Oakes, M. E., 853, 915 
Observation and rating as s method of measuring char- 
acter, 784 
Obstacle peg test in problem solving, 434 
Occupation in relation to intelligence, 647, 649 
Occupational group differences, and language develop- 
ment, 586-587 
and questions, 572f 
See also Paternal occupation and Socioeconomic levels 
Occupational interests and sex differences, 1082-1083 


INDEX 


1269 


Occupations of employed males in U. S., classification 
of, 42 
Ocular-neck reflex, 231 
Oculo-cephalo-gyric responses, 256 
Oculomotor muscles, 339 
Odbert, H. S., 528, 529, 530, 614, 625 
Oden, M. H., 59, 483, 490, 643, 695, 992, 1003, 1014, 
1016, 1018, 1019, 1020, 1021, 1022, 1027, 1041, 1042, 
1044, 1046, 1049, 1051, 1052, 1053, 1058, 1062 
Odlum, D. M., 1113 
O'Donnell, J. E., 104, 163, 185 
Oedipus complex, 736 
and psychoneuroses, 1151f 
Office of Strategic Services, Assessment Staff, 831 
Ogden, C. K., 625 
Ogle, C., 713, 731 
O'Hanlon, G. S. A., 662, 693 
Ohio State University, 785 
Psychological Test, 995 
Ohm, W., 228 
Ohwaki, Y., 568, 625 
Olfactory responses of young animals, 190, 192f 
Olfactory stimuli, reactions of neonate to, 240-242 
Oligoencephaly, 1129f 
and anomalies in bodily asymmetries, 1130 
Oligophrenia, phenylpyruvie, 1132, 1143 
Oliver, D., 752, 776, 780 
Oliver, E., 776, 780 
Olson, W. C., 8, 21, 39, 58, 543, 580, 025, 660, 693, 796, 
813, 831, 1060, 1088, 1093, 1109 
Olson's Schedule B of mental health, 1037 
Oltuszewski, W., 625 
Ombredane, A., 506, 625 
O'Neill, P. H., 198, 212 
One-word sentences, 525, 550 
Only children, 566 
and language development, 589, 605 
Onomatopoeie character of first words, 525 
Ontogenetic age, 302 1 
Ontogenetie principle, law of, 349 
Ontogenetic zero, 61-62 
Ontogeny, 02 
definition of, 335 
Opler, M. E., 742, 776, 780 
Opossum fetus, development of behavior in, 81-84 
Oppenheimer, J. M., 66, 181 
Optimum growth and & propitious environment, 1175- 
1177 
Optokinetie responses in guinea pig, 148 
Oraibi (Hopi), 655 
Oral cavity, 512f 
Oral compositions, 537 
Orangutan, behavior of, in contrast to that of child, 
336 
Organic senses in human fetal life, 148ff 
Organic stimuli, reactions of neonate to, 251-252 
Organism, in relation to environment, 5-6, 158 
mechanies of, 5 
Organismie age, 8 
Organismie approach to language development, 512, 577 
Organismie hypothesis and the development of behav- 
ior, 161 


Organization and design of studies; see Design of 
studies 
Organization in social behavior, 1183ff, 1200 
Organogenetie period in utero, 1132 
Organokinetie period in utero, 1132 
Orgel, S. Z., 1096, 1109 
Orlansky, H., 2, 58, 275, 287, 739, 741, 776, 844, 845, 846, 
915, 1201, 1214 
Orleans, J. B., 1031, 1060 
Ornithorhynchus, 81 
Orphanage children, 384 
domination in social behavior of, 1190f 
emotional development in, 895 
integration in social behavior of, 1191 
IQ and, 601, 650, 672f 
language retardation and, 584, 589 
mental development of, 654-655 
effect of vitamin therapy on, 663 
sex differences and speech sounds of, 1072 
social learning in, 1205 
vocabulary ratios of, 533, 601 
Orr, D. W., 74, 77, 99, 105, 108, 181, 184, 185 
Orr, F. G., 1092, 1109 
Orr, R. T., 189, 212 
Orthogonal traits, 468 
Orton, S. T., 603, 625 
Osborn, F., 647, 653, 685, 693 
Osborne, E. G., 888, 915 
Osburn, W. J., 1030, 1060 
Oscillograph recordings of children's voices, 540 
O'Shea, M. V., 506, 550, 555, 556, 625, 628, 1060 
Osipova, V. N., 385, 386, 455 
Ossification, 319, 320, 321 
and heredity, 323 
Ostwald, W., 987, 1060 
Otis advanced test, 1068 
Otis Nonverbal IQ, 649, 675 
Outhit, M. C., 650, 651, 677, 693 
Overactivity, as expression of psychoneurotic conflicts, 
1153 
in the inadequate child, 1119 
Overcoming fear, 880-883 
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252, 253, 255, 256, 200, 261, 264, 205, 267, 269, 
272, 277, 278, 279, 287, 288, 840, 865, 915, 918, 970, 
1092, 1109 
Pratt, I, E., 742, 772, 1009, 1107 
Precker, J. A., 1177, 1215 
Precocious children, language growth of, 526 
rate of talking, 542 
See also Gifted children 
Predicates, 551; see also Verbs and Clauses 
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the vicious circle and, 1190 
with children, 1167 
Puberty, ceremonies in primitive cultures, 699 
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fear and, 874 
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in girls, 703, 713ff 
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Quantitative Biology, Cold Spring Harbor Symposium 
on, 298 
Quantitative measures in language development, 542- 
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Quantitative studies, 496-497 
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Questionable interests, tests for, 1098 
Questionnaire, 26f, 699 
Questions, 562f, 505, 572ff V 
age and, 565, 572f 
blind children and, 581 
causal, 572f 
child logic and, 572 
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Sensory control of behavior, 87 
Sensory development in young animals, 189-193 
Sensory drives, 836 
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Sentence analysis, methods of, 552 
Sentence completeness, 553-554 
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avoidance of minor domination, 1186-1187 
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acquisition of, 516i 
and motor responses, 516 
perceptual difficulties in, 516 
comprehensibility of, 536-542 
correction of, in mental defectives, 599, 002 
defectives, 541If 
delayed, 596, 602, 606-608 
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Tappe, D. T., 189, 214 
Tarchanoff, J. de, 195, 214 
‘Tarkington, B., 698, 734 
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obsolete, 528 
provincial, 528 
technical, 528 
Terry lectures, 109 
Tertullian, 110, 112 
Test(s), Abel Free Design, 745 
actual conduct, 784 


1288 


INDEX 


Test(s), American Council on Education (ACE), 654, 
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test scores, 643 
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"Testing month, in relation to IQ, 665 
‘Testosterone, 1067 
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“Thought transference” to human fetus, superstition 
of, 113 
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Titiev, M., 1177, 1215 
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larvae, 67 
Todd, K. M., 1198, 1212 
Todd, T. W., 297, 298, 313, 314, 315, 318, 319, 320, 321, 
323, 333, 666, 695, 718, 734 
"Toffelmier, G., 778, 780 
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Tomilin, M. I., 189, 203, 205, 206, 207, 214 
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"Tongue, 525 
Tonic neck reflex, 258, 335, 349-354 
functions of, 353-354 
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illustrated, 355 
in fetus, 351 
illustrated, 350ff 
in infants, 349-354 
"Tonsils, enlarged, and intelligence, 661 
Tonsor, C. A., 1062 
Tools, learning use of, 435-439 
Toops, H. A., 1062 
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and emotion, 838 
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Touch receptors in rat, 95-96 
Touraine, G. V., 328 
Touton, F. C., 1114 
Town, C. H., 412, 457, 541, 599, 629 
Towne, L. E., 715, 732 
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Trainham, G., 224, 274, 290, 1201, 1215 
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jor, 822-825 
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Tramer, M., 720, 734, 1080, 1084, 1105 
"Transfer of motor skill, 405-407 


Transference, concept of, 883 
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egg, 74 
Traumatic birth injuries, see Birth trauma 
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Travis, L. E., 591, 629, 922, 970 
Traxler, A. E., 1016, 1062, 1114 
Traxler silent reading test, 1071 
Tredgold, A. F., 462, 491, 799, 832 
Trettien, A. W., 629 
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